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The Object and Scope of A. S. A. E. Activities 


HE American Society of Agricultural Engineers was The scope of the Society’s activities embraces both the 
organized in December, 1907, at the University of 


technical and economic phases of the application of engi- 
Wisconsin by a group of instructors in agricultural neering to agriculture, and is comprehended in the fol- 
engineering from several state agricultural colleges, lowing general headings: 


who felt the need of an organization for the exchange 5 : eas . ‘ 
of ideas and otherwise to promote the advancement of  #) oe Bote aoe ere 2 Ba go ow nl staal im- 
agricultural engineering. The object of the Society, as = » machines, and related equipment. 

defined by the Constitution, is “to promote the art and (b) Farm Structures—buildings and other structures and 
science of engineering as applied to agriculture, the prin- related equipment. 

cipal means of which shall be the holding of meetings for (¢) Farm Sanitation—water supply; sewage disposal; 
the presentation and discussion of professional papers and lighting, heating, and ventilating of farm buildings, 
social intercourse, and the general dissemination 3 oo and related equipment. . 
pooree gy Wh. — and distribution of its (4) Land Reclamation—drainage, irrigation. land clear- 


ing, ete., and related structures and equipment. 
The membership of the Society represents all phases (e) Educational—teaching, extension, and research meth- 
of agricultural engineering, including the educational, ods, etc., employed in the agricultural engineering 
professional, industrial, and commercial fields. field. 
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Hyatt engineers don’t rely on theory 
alone in applying Hyatt bearings to 
tractors. They developed a Hyatt 
dynamometer to make actual tests in 
the field, with the tractor under full 
load, as a part of the work of fitting 
Hyatt bearings to their job. 


Hyatt has played a big part in the 
development of better tractors and 
implements. Hyatt-equipped machines 
are recognized leaders. 
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Some Power Studies Through Use of the 
Ohio Recording Belt Dynamometer * 


By G. W. McCuen 


Mem. A. S. A. E. Professor of Agricultural Engineering, Ohio State University 


URING the 1920 tractor tests at Ohio State University 
D a farmer asked: ‘‘Why don’t you build a dynamometer 

that will give us a picture of the power requirements 
and performance of belt-driven machines?’’ This interest 
on the part of a prominent Ohio farmer resulted in the 
opportunity long sought for by the agricultural engineer- 
ing staff, to build a dynamometer in which the prime mov- 
er, in a cradle, would swing to make possible the recording 
of a torque due to resistance in a belt. The design of such 
a unit was completed in 1920 but lack of funds delayed its 
construction until 1922. ? 

After a series of preliminary runs and calibration tests 
in the spring of 1923, the Ohio belt dynamometer was used 
in actual farm work.. The duration of these tests has not 
been sufficient to render the results conclusive and no claim 
is made for them on that basis. The studies, however, are 
interesting; they are valuable for the tendencies shown, 
for their suggestion of the pertinent facts to be scientific- 
ally investigated, and the experience gained from these 
tests will prove invaluable in future work. Thus these 
studies are presented at this time, first, to evoke discussion 
as to methods and possibilities; second, to present some in- 
teresting data thus far obtained, and third, to encourage 
the building of machines for like duty at other institutions 


*Paper presented at the 17th annual meeting of the American 
Society of Agricultural Engineers, Chicago, November, 1923. 


so that the investigation of power requirements and cf per- 
formance of belt machines may be carried on in a more 
extensive way affording opportunity for collaboration. 


Description of the Dynamometer 


The Ohio recording belt dynamometer uses a 4%4x6 
Midwest engine, fully equipped, mounted in a 5-inch, 11- 
pound channel iron frame with cast trunnion ends, A. 
These trunnions (right hand), shown in Fig. 1, are mount- 
ed on large ball bearings, B, giving the frame a very free 
turning movement. The 1%-inch chrome nickel drive 
shaft passes through the center of the trunnions and is also 
mounted on roller bearings. Fiber washers take care of 
the shaft flotation, one being placed between the belt pul- 
ley and outboard bearing cap and the other between the 
inboard bearing cap and the disk clutch. 

The counter weight arrangement, shown in Fig. 2, is used 
to bring the center of gravity of the cradle and its load to 
the center of the crankshaft so that no factors, except 
torque forces due to belt resistance, shall be effective in 
causing the motor to rotate, or in preventing its tendency 
to rotate, about the crankshaft. There is approximately 
450 pounds of cast iron and channel iron in the counter 
weight arrangement, and the motor is thus perfectly bal- 
anced in any position within the working limits which are 
1%-inches on each side of the vertical plane. 

The point at which the torque is measured is 4.21 inches 
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THE OHIO RECORDING BELT DYNAMOMETER 
Fig 1. (left) shows some of the details of the engine 
mounting. Fig. 2 (upper left) shows the counter weight 
arrangement usec to bring the center of gravity of the 
cradle and its load to the center of the crankshaft. Fig. 
3 (upper right) is a close-up view showing the general ar- 
rangement and construction of the Ohio dynamometer. 
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POWER REQUIREMENTS THRESHING WHEAT 
‘ OHIO STATE UNIVERSITY FARM 
Fis. ¥: RUMELY 22°36 STEEL THRESHER AUGUST 1. 1923 
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above the center of the crankshaft. The torque arm 
brace, A, Fig. 3, is attached to the bell housing of the 
engine so that the torque is transmitted directly from the 
engine to the hydrostatic coupling, B, which transmits the 
oil pressure to the indicator cylinder of the recording de- 
vice. The recording device and coupling are the typical 
units of the Gulley traction dynamometer, manufactured by 
Burr & Company, Champaign, Illinois. A slight leakage 
of oil will allow the engine to approach its maximum 
stop; to compensate for this, an adjustment by the hand 
wheel, shown in Fig. 3, is used to draw the cylinder of the 
coupling back until the engine is riding properly between 
its limits. When the motor is developing 25 to 30 horse- 
power, this correction must be made about every half hour, 
a telltale warning the operator if the adjustment is neglect- 
ed. 

The recording device, C, shown in Fig. 3, is driven di- 
rectly from the pump shaft by a link belt and train of 
gears, D, the speed ratio being such that the paper in the 
recording device travels 1 inch for each 1000 r. p. m. of 
the engine. As the time is automatically recorded on the 
paper, it is an easy matter to calculate the average speed 
the engine has made during any test; the speed of the 
engine at any instant is read from a tachometer. 

The indicator in the recording device is a regular steam 
engine indicator adapted to this purpose. Different scale 
springs for different loads can be used to increase or de- 
crease the range of fluctuation of any load as the case may 
demand. The exact area of the hydrostatic coupling is 2 
square inches, that of the indicator piston is % square 
inch, giving a ratio of 1 to 4 between the two. Thus, every 
inch of mean average height of curve represents a torque 
equal to four times the scale of the spring used. For ex- 
ample, if a 50-pound scale spring is used and the mean 
average height of curve is one inch, it is known that a 200- 
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pound torque existed. With the torque arm equal to 4.21 
inches (1-15 of 5.252 feet) the horsepower formula used 
with this dynamometer becomes Hp.=WN-~+15,000, in 
which W equals the force exerted at the torque arm con- 
nection and N equals the r. p. m. of the engine. 

The dynamometer was calibrated with a pony brake, 
which had been previously calibrated against a Diehl elec- 
tric dynamometer. It was found in this calibration that 
approximately the same loss in power existed between the 
brake and dynamometer that existed between the brake 
and electric dynamometer. The calibration curve estab- 
lished by this calibration is a straight line curve making 
an angle of 44 degrees and 50 minutes with the. abscissa 
representing horsepower at the dynamometer. With this 
calibration data as a criterion the data obtained this past 
season in testing different belt-driven machines may be as- 
sumed reasonably accurate. The data in all cases are bas- 
ed on the horsepower delivered by the dynamometer. 


Studies In Threshing 


Conditions during the past summer did not permit as 
extensive work on threshers and balers as was possible on 
ensilage cutters. However, the preliminary work on the 
former reveals some interesting data for discussion. 

In cooperation with the university farm, the department 
of agricultural engineering threshed wheat and oats, using 
the farm’s new Rumely 22x36 steel thresher. This 
thresher had been broken previously on about 15 acres of 
wheat and was nicely limbered up before the tests were 
started. Four rows of concave teeth were used. 

Fig. 4 shows a series of curves obtained with this Rumely 
threshing Fulton wheat yielding 32 bushels to the acre. 
The first load was quite damp, but the rest of the material 
used in these tests was in good threshing condition except 
for an occasional wet bundle. In Test 1 the pitcher was 
instructed to pitch slowly; his small load of 1700 pounds 
was pitched off at the rate of. 2.73 tons per hour and he 
left a space of about one-half bundle length between 
bundles. The cylinder was running at a speed too high for 
good threshing, and this, together with the damp grain 
condition, caused a horsepower consumption too high for 
the volume of material fed. ‘The rest of the loads were 
fed at normal rate. 

Comparing Tests 3 and 4 it is to be noted that good 
pitching has quite a definite influence on power consump- 
tion. Although the caption for Test 4 indicates fast pitch- 
ing, the sate of pitching was practically the same as for 
Test 3, there being a difference of only 0.16 tons per hour, 
or Pitcher No. 4 pitched 3.79 per cent faster than No. 3. 
But the latter used care to place the bundles on the feeder, 
heads to butts, while the other fellow “just pitched.” This 
careless pitching caused the thresher to consume 3.19 
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thorsepower, or 19.3 per cent more power than the steady 
pitching in Test 3. Following Test 4, no record was kept 
until late in the afternoon when Pitcher No. 4 appeared 
again, this time with grain which had been turned out 
and was thoroughly dry. Test 5 is the record of this load. 
Comparing its curve with that of Test 4 the horsepower 
consumption was 4.7 per cent less than Test 4, although 
the rate of pitching was faster. The condition of the 
grain caused the difference. 

The 1923 oat season was anything but ideal for good 
threshing. <A badly lodged, rank growth of straw made it 
impossible to bind well-shaped bundles or to shock the 
grain to shed the heavy, frequent rains which followed cut- 
ting. It would have taxed any machine to the limit to 
handle this material in a highly satisfactory manner, and 
although the data secured under these conditions do not 
represent typical performance of a thresher, nevertheless 
they are secured under the actual field conditions with 
which a farmer or thresherman must contend occasionally. 

The yield of the oats threshed was only 26 bushels per 
acre. Fig. 5 shows that the oats curves are very similar 
to those for wheat, but of course the mean average height 
of curve for oats is less. 

The table in Fig. 6 compares the averages secured from 
wheat and oat threshing. It is interesting to note under 
the analysis of loads that in the case of wheat the greater 
percentage of the load by weight was grain; in the case of 
oats the greater part of the weight of the load was made 
up of straw. Although the oat yield was light, this anal- 
ysis of loads tends to confirm the generally known fact that 
wheat threshing consumes more power than oat threshing. 
It was found that the empty thresher required 9.76 horse- 
power at normal speed when set for wheat, and 9.40 horse- 
power when set for oats. This difference of 0.36 horse- 
power may have been caused by such factors as tighter 
belts on thresher and tighter main belt when wheat was 
threshed, it being difficult to keep these factors constant in 
field operation. 

As shown in the table in Fig. 6, wheat threshing con- 
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sumed 4.63 horsepower, or 22.69 per cent, more power than 
oats. In making this comparison, however, it must be re- 
membered that the figures were based on a fairly good 
wheat yield and a poor oat yield, the wheat yielding 32 
bushels and the oats 26 bushels per acre. 


Studies In Baling Straw 


The custom of the university farm to bale straw soon 
after threshing afforded opportunity to use the dynamo- 
meter in baling. An Ohio baler, size 17x22, was used, 
and as this was only the second season for this machine it 
was in a very good mechanical condition. No attempt had 
been made to stack the straw when it was threshed; the 
blower had been elevated, the hood tied back and the 
straw allowed to pile up. As one end of the stack had 
been baled the previous afternoon by another source of 
power, the dynamometer was used to bale a section in the 
center of the stack extending the entire height. 

Fig. 7 shows three sections of curves obtained while bal- 
ing three different portions of the center section of stack. 
Section 1 is data obtained when baling the top of the stack. 
The material was coarse and loose, requiring considerable 
compressing before it was baled. Large forksfull were 
easily fed into the chamber. Section 2 of the curve was 
obtained when presing straw from about the middle of the 
stack. The material was more compressed due to the 
pressure within the stack itself. This straw was not so 
easily handled and an additional pitcher was used in order 
to keep the feeding table well supplied with straw. Sec- 
tion 3 of the curve was obtained when pressing material 
from the bottom third of the stack which consisted mostly 
of short straw and some chaff in a rather compact mass. 
This material was handled easily with barley forks. 

Note that the horsepower consumption became less as 
the bottom of the stack was approached. In other words, 
the horsepower requirement becomes less as the density 
of the material to be compressed increases. The mechan- 
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ics of the baling process prove interesting. It is assumed 
that the resistance to the plunger of the baler is caused by 
the friction of the compressed straw on the side rails, and 
that the coarser the straw the greater the resistance. This 
would partially explain the lesser power required for the 
chaffy material; yet the size and weight of the bales com- 
posed of chaffy stuff were comparatively the same as those 
for the coarse straw bales; this, again, is probably due to 
the greater density of the chaffy material. In this con- 
nection it should be noted that investigations of both 
threshers and balers are hampered by the lack of a meth- 
od of measuring density of such material as hay, straw 
and unthreshed grain; the weight basis for comparison is 
no longer sufficient. 

Again referring to Fig. 7, the picture of the power con- 
sumption of a complete bale proves interesting. The code 
marks in the top line of the curves indicate when blocks 
were dropped and when bales were delivered; the arrows 
indicate the direction of travel of the paper. It will be 
seen that when the block is dropped the curve normally is 
in descendency and continues thus until the bale is com- 
pletely discharged; the curve then immediately ascends 
until the bale is about one-half completed; from that point 
it continues in about the same plane until the block is 
dropped when it again begins its descent. The only reason 
that can be given for such performance is that, as soon as 
the tied bale is discharged, the. new bale starts through the 
compression end of the chamber where the tension on it is 
greater than at previous points. 

Although hay balers are considered rather simple ma- 
chines, they may prove very interesting ones to investigate 
further. An exhaustive study may be of considerable 
value to both designer and user. 

The dynamometer was used to drive a Papec No. 19 and 
an International Type B ensilage cutter, filling two differ- 

‘ent silos of the same size. No attempt was made to com- 
pare the two machines because they were run under slight- 
ly different conditions and in different series of tests. From 
this work data were secured on the effect of dull knives, 
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length of cut, distributor pipe, and volume of ensilage on 
power consumption. 

It has been generally believed by cutter operators that 
even feeding requires less power than uneven feeding. 
Actual findings in the field, however, tend to upset this 
theory as the data in the upper half of Fig. 8 show, the 
even feeding requiring 14.5 per cent more power. This 
is hard to explain. In studying the matter it must be not- 
ed that while even feeding gave an even, average torque 
with comparatively little fluctuation in r. p .m., uneven 
feeding gave wide fluctuations in both torque and r. p. m. 
During the uneven feeding test the tachometer attached to 
the engine showed a speed variation of from 625 to 1050 
r. p. m., the governor opening up when the sudden load 
came on and before it could react the speed had been built 
up in excess of the regular setting. It can be noticed on 
the curve that the cutter was running nearly empty be- 
tween bundles in the uneven feeding test; this may in part 
explain the lesser power consumption of this type of feed- 
ing. Although these data seem to favor uneven feeding, 
no competent operator would resort to such erratic feeding 
if he realized the severity of the strains observed in both 
cutter and prime mover. 

The Effect of the Sharpness of Knives Was One of 
the Features of a Series of Tests 

In the series of tests on sharp and dull knives, the re- 
sults of which are shown in the lower half of Fig. 8, no 
attempt was made to regulate the rate of feeding. In 
other words, the teamsters enjoyed a spell of just plain, 
ordinary silo filling without frills attached and without in- 
terference from the college ‘‘profs.’”” New, factory ground 
knives were used in Test No. 25. After twenty-one loads 
were cut inspection showed the knives quite dull, and Test 
24 was then started. The results show that the dull 
knives required 14.78 per cent more power. 

To show the effect of sharpness of knives on quality of 
ensilage Fig. 9 is exhibited. The remarks on the figure 
are self-explanatory—the material secured with sharp 
knives is ensilage, that with very dull knives is shredded 
green fodder. It has been recommended to the university 
farm by the agricultural engineering department that 
knives hereafter be changed four times a day, as it has 
been found that the time consumed in changing knives is 
several times compensated for by the better quality of en- 
silage and its effect upon keeping. 

While making these tests the question arose as to just 
what is meant by the terms “sharp,” ‘dull,’ and ‘very 
dull.’’ Search for a standard revealed a means now exist- 
ing for measuring the sharpness of small cutting instru- 
ments, but as this method hardly seems practical for large 
knives the matter is still subject for future investigation. 
The agricultural engineering staff is now working on this 
problem, with the aid of the Bureau of Standards, because 
is seems very likely that some such standard should be set 
before the proper collaboration between state institutions 
can be enjoyed. : 

Believing that a curve showing the relation between vol- 
ume per hour and horsepower requirements would reveal 
some pertinent facts, a series of tests was conducted start- 
ing with a rate of feeding of two tons per hour and grad- 
ually increasing the volume until loads were being con- 
sumed at the rate of about 21 tons per hour. In order to 
minimize the effect of the knives dulling with each suc- 
ceeding load, sharp knives were then inserted and the ser- 
ies reversed; starting with the 21 tons per hour volume, 
the same number of loads were cut until the two tons per 
hour volume was again reached. Fig. 10 shows the curve 
derived from these tests, each point representing the aver- 
age of the loads nearest that volume. It is to be noticed 
that for volumes below 12 tons and above 18 tons per hour 
the horsepower increases faster than the volume, and that 
only between 12 and 18 tons per hour does the volume in- 
crease faster than the hoursepower. The rating of the Int- 
ernational cutter, on which these tests were run, is listed as 
from 12 to 16 tons per hour. It is interesting to find that 
the tests indicate this range as being optimum for the most 
efficient use of the cutter. 


Another factor—that of the capacity of the human being 
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—enters into this efficiency study. The average normal 
rate of throwing bundles onto the feeding table is about 
9 tons per hour. When 12 tons were wanted it required 2 
men, and at the 21-ton rate it required three men work- 
ing hard to accomplish the feat. Above 20 tons per hour 
it really becomes necessary to have the loads loaded from 
both ends so that four men working in pairs can unload 
from the center if the full volume is to be maintained. 

If it is true that listed ratings of cutters indicate the op- 
timum feeding rates for greater efficiency, then, consider- 
ing that one man can handle only 9 tons per hour, it would 
seem that the farmer should favor the smaller sizes of ma- 
chines because he is always face to face with the labor 
shortage during silo filling time. 

A factor in this connection, but one on which we have no 
data, is the effect of height of silo on the feeding range. 
These tests were run on 44-foot silos. Will a 60-foot silo 
raise or lower the feeding range within which a certain 
size cutter can be fed for greatest efficiency? 

That a cutter using a 34-foot distributor pipe consumes 
26.06 per cent more power than when the pipe is left off 
is shown in Fig. 11. This might seem of sufficient import- 
ance to suggest leaving the pipe off. But it is hardly nec- 
essary to record the observations made within the silo 
when the pipe was not used; the silage was blown to the 
opposite wall, as it fell, the coarser material scattered 
more than the heavier ear particles, working conditions 
within the silo were almost unbearable, and the material 
could be neither evenly scattered nor well tramped, even 
though the number of men was increased. The extra pow- 
er required by the distributor pipe is well spent, the en- 
silage being blown down the pipe with such force that little 
tramping is necessary; and of course the advantage of the 
pipe to insure even distribution is well known. 

The dotted portion of the distributor pipe shown in Fig. 
11 is the part removed for the ‘pipe off’ test. It should 
be noted that with the hood off the silage was still deflected 
downward 11 degrees from the horizontal. 
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Fig. 12 shows the effect of length of cut on power con- 
sumption and attention is called to the column in the table 
which shows that cutting the stalks into 15-16 inch lengths 
requires 20.87 per cent less power than 3-8-inch silage. 
From the consistency of the curve shown, we may assume 
the rule that the power consumption is inversely propor- 
tional to the length of cut. This is the result to be expected 
because in the case of the shorter cuts more work must be 
performed in cutting more frequently. 

Of course the rate of feeding increased rapidly with the 
length of cut, and in establishing the optimum feeding 
range, discussed in connection with Fig. 10, the length of 
cut must be considered. With a machine set to cut 15/16- 
inch lengths, one man cannot unload at the rate of 9 tons 
per hour without the cutter running empty through a much 
greater percentage of the time than when the machine is 
cutting 3/8-inch lengths. Again it is to be emphasized 
that it will be extremely interesting to know how the opti- 
mum feeding range shifts as some of these factors affecting 
it vary. , 

How the quality of silage is affected by the length of cut 
is shown in Fig. 13. Note the whole leaves in the 15/16- 
inch sample. Yet this sample is probably not as poor sil- 
age as the sample in Fig. 9, illustrating the effect of very 
dull knives. m 

The tests conducted thus far with the Ohio belt dynamo- 
meter have been looked upon by us as somewhat prelimin- 
ary, preparatory to the more carefully outlined series 
which we hope to start at Ohio State University soon. We 
have profited greatly by the experience and will be glad to 
sive others the benefit of our findings in regard to the con- 
trol of the many factors influencing field work of this kind. 
We feel that our early theory is substantiated; that there 
are many pertinent things yet to be discovered about belt 
machinery. And we believe that a dynamometer of the 
type described is a very valuable asset in picturing and 
analyzing what actually takes place within the driven 
machines. 


The California Miniature Thresher 


NEW machine designed and built by Hoffman, Zink 
and Winters, members of the agricultural engineering 
division of the University of California, seems to meet 
fully the need long felt by agricultural experiment stations 
for a really satisfactory means of threshing and separating 
the single bundle harvests of the rod-row experimental 
plots. 
The California thresher is exceedingly simple, having 
only one shaft on which are carried the closed cast iron 


The first model of the California miniature thresher and 
separator. A few changes are embodied in revised plans 


cylinder and a sheet metal blast fan. There are no other 
moving parts; no sieves, racks or riddles. Nevertheless 
practically perfect removal of the grain from the heads is 
secured and the separation of the grain from the straw and 
chaff is at least as good as the average accomplished by 
the large field machines. 

Another feature is that, with ordinarily careful opera- 
tion, there is absolutely no mixing of the grain, since the 
machine cleans itself automatically and without stopping 
between bundles 

As all the working parts are of metal and designed of 
ample strength, there is no warping or cracking, and the 
cylinder can be speeded up as much as may be needed 
without danger of flying to pieces. 

The machine is adjustable for grains of different kinds 
and threshing characteristics. 

In the field a variable-speed, throttle-governed, four- 
horsepower gasoline engine was used, but only about one 
and one-half horsepower was required. A one-horsepower 
electric motor was used to thresh 1500 bundles in the lab- 
oratory. There was no undue heating of the motor. The 
cylinder speed was varied from about 800 to 1240 revolu- 
tions per minute, depending on the condition of the grain. 

Three men were required, two to bring up the sheaves 
and to operate the machine and one to weigh and care for 
the threshed grain and to keep the record. 

The illustration shows the machine in its first form. 
Use in the field indicated a few changes as desirable. These 
have been embodied in revised plans and specifications. 
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Begin laying your plans now to attend the biggest gathering of agricul- 
tural engineers in history—at Lincoln, Neb., June 17, 18, 19, 20, 1924 


VONSUUOOOUANOOOUANNUONNNOUENOAAONENOOOENGLUURNAUURONUOOEONOOOENNOUENNNOGERGNUOEANOOROUUOONSYUGEON#UOSEEUU ENN UUUELH OLEAN UETAUN ADODANTOUANEUOEGAASSUAUUUEASUOEROUD es SEUEMUU ea UPA S000 eee 


VUUULUUUEYONUADELUET ALOU EDA CLU ULEAD REGS 


es ;' oe ae es ee Poe Sy.) Sti ~~ aes oe ~ Van es 
i ie ERA» "pect ea oeomarat mimetic 6). <4 A gam hoe Sai Oe a bt ee Buena | 
Piss SAA or ho Te a eas seem tee "SV Ae | oer i | Mii eds). ne SAMA, 
cf ane ter eee fo: | en oe 4 2 as Ae TOE eS foe es aay. 
eee - Ls eee es eRe mea 3 ' 3 pa a Pei xe\ 2 
yong ae ae ea ea 
5 . . Beaks 
P : “ Ea aa 
+ ye BSS ai% 
aS 3 
. Te 
2 oat 
, ie 
yea) ea 
- te tes Tas 
Caer AN pe 
= ViGELS 2°30 
fr a Prt an 
7 aba Oe iy 
* ¥ aye nies 
Sat gl eens Rae 
Bet iE neh 
y Seeeeeee ~S 
Bis) Sot eye 
AA) > opr Cas 
| RS Db be Se 
ie ; 
Piel tie sb, 
eG ale 
: Bebe oi 
4 oo) Ss 7 
i, "arr » ba 
oe rad 
| Like op eI 
Lhe Peers. 
\ ida atti # 
Alpe 
Py ae Ames 
* X ls. 7 
4 =X An 4 
: ee 
i a os 
‘ey AY toe Ser 
ayy Sey, 
yd 
q by beck 
BY Pes 
q a pe thy e 
1 > Mt . rat 
7 i tae ace 1 ‘ 
a 1 OAS I 
q Fi, ; 
PEey ‘ ah 7a 
te 
Din tat € 
@) esa 
Mitaag et ee 
tc eae 
ee: 
ray a en 
Me sik ee pats 
es SE a as 
% hae 
3 ees 
a t's are 
Bubette KT 
mee 
7 ee Pal « Pils 
re ae 
Marth. 
; mY] fa 
é at mie 
Bercy tat 
& ee 
ies ae 
oe, 
1 sere aha 
Be a 
tt Shek x 
oo ey Seat 
, * #7 Ned - 
7 j y| : 7 ~ 
| iF Car he 
Ist sae 
q li a see 
ee ad ae 7 
7 ew Nae a: a 
{ Ree) Sad 
7 ‘foam ce 5 
Pa eos 
] TERA aa 
’ Ss bade 
f Seek c 
ey ie 
bicireet 9 
: COARSE ew 
va iz Des tre 
de > Iss . a 
ME ent aE { 
Min he 
ley ex Neg 
oy EN 
i wet of 
0 
si 
Peri Ss 
Se ee 
* nee mos Bk asic é. I eee Key = ee ey ne 
f bs ery: a ee Neg Saget PS oe Mo SF RC hs 1 wee, 
4 Spe: me kiero ee ee LAs Be asthe. = ioe Age gat 
os Fed ms a = By cam . ne ot ext 
rey Lace P Ea ad “ae “ oy. = si dame 0) 
ad 3: - 7 : ak “s se ae PO ae 
4 ae a ne eG * . mm. ¢ 2 ett 
Ae a * ee ee ae ne éé . a ee fF “im 
4 es eS ee * Be Dak “ 2) PES es: oe ieee 
Soa | 6 ee oe AGM meee ge = oe Ee ag beret y Si 
, ee a or gs Lo Foy payee. Bie ess Tae ai A i ep fe : 
Vee thecal im z el Gale Bee os Oe Bn ioe 
—_ A : >  , 5 Dik aie Miata ig, Sa a ‘ mt 
Wes ee” Ba 26: ee oe Brae oy a es abaya 
rep “Foe a ah a See as ae a2) a i bee 
Nee eee es.) 
— Es OO TOM, kee a Resi ak 4 
d -_ ae « ia i tag 9 ie 7S | ake Pegs Rei Sk ge en a? 
ies SS Sloe sas 3 Sts hs wige SUP cb gee i ie) 
—— i ee Ea os aang it 
| SR srl 4 ee, a ee ee Ne diag a am Wee 
a ss ea te oe f ies ce ae 
PY a8, a ae: a e a |) fies Spake + pis. 
o| . Sic — : abe 8 a ear 3.'' 
a ae ae rien — | a me stieaas! ae Se eB. eee 
se 23a se — Fs lial my Bi es Laon ee ae Re ee em : fe 
x Er <a ts de aa) ee as ce Aah 4 a ag EAS om od ba ig 
a - Bes it se ae 3 im ST hea. ci nee = RGA i 7 ee 
ae RSS Se - Se A eA, 0 eee re Oe ee pee ay 
ee bac Hee ES ili i oc lllaaaae oe a 
- —- fan > sae ume AT sg — ies 
Aigo: hae ee Shela es , yt 
| e oy ver a ss u 
er 
ee ot op 
Pat) ak 
mae 
Le ded eek 
F ee fe hie 
ree ae, 
ee a) Deke fe 
i Ber paige 
ee SH 
cs.” 
Fri - ~ 
Se oe Ie 
: 7a 
: RW: aw 2 
aie 
‘i - E> aa ae em ea iS is Pree: a aR: NIRS a, ere ae esti ghee: ey ls ah 
- oe: 2°) ae - a4 “es ae 9 at a ee ee a a ee i are ee. ee AED vy ay Ag I ear, 
Ree) cs a. > =, as is eagle cay ee ia eee sg ae a Sees Snes, AB LG ccd 
a ale ES. “UY Sapo ae ey es : a eae a ee = gee nese 2 eRe oS be eee Rae * i SE Pe hen, si Pe ek ie 
eae | : r Na Talae Ai EX Sig ees Baatas ee as 7 ee ee eee RE a x cen ee ees fz meee Lovee aa «ped Sse SPR - 
eras by, “ae 2 za “Sg eee 0 Nhe aie oe eae aay. og ages de, Ceeremeeamer aes eee a Rigs 29 Pea OANA AY) 
gh eo ey 8 % a: te oN ie Pk TE en cei eel eae Ey ass 3!) See ae | On ea as hy Mime 62" gai Seabees 
aime fe ps aN “Sea ees T° Cae eS 7 Sa ea one ete  t een eae Sain bitty oes fe 
Bos nan - ‘i ve a ae ERC 2 EAS A me aa ee camer AES yA EX) 
Paige Pic cesit’ ; a cs ‘SE Ree Sa ee ik ee a as = Bean ioe eee ie rain rath} 
Rae ee (hie Jee : Be pes Se Ree ee Ng ea a . ‘ >. > ah a nl at 
eee Page oS o iyo) Bape nas : Er eel 
ae ais 


XCEPT for the greater amount of distribution system 
E necessary to serve the same number Of rural custom- 
ers, there is little difference between urban and rural 
electric service. The electricity supplied in either service 
is generated in the same way, usually in the same power 
house, transmitted over the same kind of lines, and deliv- 
ered to similar homes for similar purposes. 

A mile of urban distribution line ordinarily serves from 
thirty to one hundred customers, while a mile of rural 
line usually serves three customers. The new problems 
introduced by rural service are, therefore, largely caused 
either directly or indirectly by the unusually large amount 
of distribution system necessary for each customer served. 

This condition would not present an unusual problem, 
if each farm customer used from five to ten times as many 
kilowatt-hours of electricity as is used by the average 
urban customer At the present time, however, this is 
not the case, as the farmer customer uses on the average 
very little more than is used by the urban customer. It 
is therefore clearly evident that the kilowatt-hours sold 
from a mile of rural line under present conditions amount 
to about 10 per cent of the kilowatt-hours sold from a 
mile of urban line. If this energy is sold at urban rates, 
the revenue received per mile of rural line will be about 
10 per cent of the revenue received per mile of urban line. 
A mile of rural line costs at least 50 per cent of the cost 
of a mile of urban line so that the ratio of revenue to 


*Paper presented at the 17th annual meeting of the American 
Society of Agricultural Engineers, Chicago, November 1923. 
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Electric Service for Rural Districts ° 
By G. C. Neff 


Mem. A. S. A. E. General Manager, Wisconsin River Power Company 


distribution investment in rural business is only one-fifth 
as much as this same ratio in urban business. If the 
urban rates are properly designed and properly compen- 
sate the utility for all of its legitimate costs of supplying 
electric service to urban customers, it must be evident 
that these same rates will not give the utility proper 
compensation for supplying electric service to rural cus- 
tomers where for each dollar of income five times as 
many dollars must be spent for distribution lines. 

It is therefore necessary under present conditions to make 
special rates for supplying electric service to rural districts. 
There have heen about as many different methods used for 
supplying this service to farmers as there are companies 
to supply it. : 

In a number of cases farmers have organized utility 
companies and have purchased energy wholesale from cen- 
tral stations and distributed the energy over their own 
lines. This practice has the disadvantage of causing the 
farmers to go into a new business about which they know 
little. The result is that many mistakes are made which 
are often costly to the farmers themselves and in many 
cases the service supplied is inadequate. 

It is considered a much better plan to have the central 
station companies, that are in the business of generating 
and distributing electricity, serve the farmers individually. 
The accompanying table, which is taken from a report of 
the Rural Lines Committee of the National Electric Light 
Association, gives a brief analysis of different methods 
used in rural line development, where rural customers are 
served as individuals. This table shows two general 
methods of financing the distribution system as follows: 


Brief Analysis of Different Methods Used in Rural Line Development Where Rural Customers 
Are Served As Individuals 


Plan 


No. Financing Ownership Maintenance 


Service Charge 


RATES 


Plus Energy Charge 


1 By the Customer’ By the Utility By the Utility Sufficient to cover amount Regular This plan has the approv- 
Customers pro- Customers give by which maintenance, Charge al of the Wisconsin State 
vide the money title to utility depreciation, taxes, oper- Utilities Commission. Al- 
for entire con- without cost ating costs and _ losses so recommended by Rural 
struction of lines. exceed the corresponding Lines Committees of Wis- 

items in City Service al- consin, Nebraska Elec- 
lowance made for cus- trical Associations and 
tomer’s investment Ohio Electric Light 
Association 
2 Same as 1 By the Customer By the Utility Sufficient to cover oper- Special Plan used by some com- 
Utility to have Customers to be ating costs and fixed primary panies in Iowa and Illi- 
option on its billed monthly charges on _ investment rate with nois 
purchase for actual main- resting with utility giving low excess 
tenance; also consideration to custom- rate 
for liability in- er’s demand and trans- 
surance former losses 

3 By the Utility By the Utility By the Utility Same as 1, except an ad- Regular This plan is used only in 
Hither by sale to ditional amount to pro- City Rates comparatively densely 
customers of its vide a return on invest- populated territory 
securities or ment or the regular city’ 
from other rates throughout under 
sources a contract guaranteeing 

‘i a minimum revenue per 
year sufficient to equal 
total investment in lines 
from 3 to 4 years 
Jointly By the Utility By the Utility Pe ee ee ert oe ere ee Same as 3 
Utility-Customer 
Utility advancing 
an amount from 
2 to 3 __ times 
amount of an- 
nual revenue the 
customers to pro- 
vide the balance 
By the Utility By the Utility By the Utility A calculated amount paid Regular Plan developed by Com- 
in one lump sum sufficient City Rates mittee of the Northwest 


to make good the deficit 
which would otherwise be 
incurred by the utility by 
reason of the construction 
and operation of exten- 
sion during the develop- 
ment period 


Geographic Division 
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HE chief obstacle to the more rapid ex- 

tension of electric service to farm com- 
munities from central stations lies in the 
small amount of energy which the aver- 
age farm consumes. The fewer kilowatt 
hours used, the more costly electrical en- 
ergy becomes. The real economy is in us- 
ing it for as large number of uses as pos- 
sible. There is no question but that the 
farmer has great need for electricity for 
light and power. It would seem, there- 
fore, that the agricultural engineer’s job 
is to show him how to make greater and 
more economical use of it. 
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1. By the Customer. This plan has the advantage of 
causing a more rapid development of rural electric distri- 
bution systems. 
and while the lines built with this money may be turned 
over to the utility, the utility has not the right to include 
in the cost of service, interest on any money which is 
donated by the farmer. In other words, the farmer re- 
ceives interest on the money which he has spent for the 
building of the lines through a reduced monthly bill for 
service. If the utility supplies the money for the distri- 
bution system, the interest on this money must be paid 
by the farmer and the bill is increased by this amount. 

2. By the Utility. If the financing is done in this way, 
the business is conducted along the same lines as in the 
city, where utility companies usually finance practically 
all extensions to their distribution systems. However, 
many utilities are not willing to spend such large amounts 
of money as are necessary to build rural electric distribu- 
tion systems, largely because the use made of the systems 
by the farmer is so small that there is some question as 
to the economic soundness of supplying rural electric ser- 
vice from central station lines. In other words, rural 
electric service is in its early development stages; it has 
not become fully stabilized and is viewed by managers 
of many central stations as an uncertain business. 

It is believed that, with increased use of electricity on 
the farm, the business will be looked upon with more 
favor by central station managers. 

It will also be noted that there are three general types 
of rate structures: 

1. Where the farmer pays regular urban rates plus a 
rural charge. The rural charge is really an excess cost 
charge which represents the difference in cost of serving 
a rural and urban consumer. This plan has been used 
by a number of utilities throughout the Middle West. 
This plan has the advantage of employing a rate structure 
which is in force, usually bears the approval of the utility 
commission, has been developed over a considerable period, 
is readily explained to customers and eliminates any ques- 
tion of discrimination between rural and city customers. 
This plan is very flexible and the rural service charge can 
vary to meet changing conditions. If there is any change 
in the cost of generation of electric current and the rates 
are adjusted in the city, the same adjustment is automat- 
ically made in the rural district. 

When the farmer pays the excess or rural cost charge, 
he has then moved his farm to the city as far as electric 
service is concerned.and is entitled to all the rates and 
privileges of the urban customer. 

2. Special service charge with a low rate for clectricity. 
The service charge is sufficient in amount to cover all fixed 
charges and the energy rate is supposed to represent the 
actual cost of the energy. This has the advantage of 
making necessary only one meter per customer and also 
permits deviation from any existing unfair city rates and 
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may be so arranged as to increase the ase of service. 

3. Special initial payment plan. In the northwes e:n 
part of the United States a plan has been developed where- 
by ethe farmer customer pays the company a calculated 
amount in one lump sum sufficient to make good the es- 
timated deficit which would be incurred by the utility by 
reason of the construction and operation of the rural ex- 
tension during the development period of that extension. 
This plan can be satisfactorily applied where the develop- 
ment period can be calculated with some degree of accur- 
acy. It is not suitable where this cannot be done. 

A proper application of any of the above plans gives 
results which are fair to both the farmer and the utility 
which serves him. All of these plans and combinations 
of them are in actual use in various parts of this country. 

The United States Census for 1921 shows that there 
were 6,448,343 farms in the United States in that year, 
of which 452,620, or approximately 7 per cent, have either 
gas or electric service. It is estimated that approximately 
5.4 per cent of these have electric service and 1.6 per cent 
gas service. Of these farms having electric service about 
one-half are supplied from central stations over transmis- 
sion and distribution lines and the other half from in- 
dividual and distribution lines and the other half from in- 
dividual farm lighting plants. While a number of farms 
have been connected to central station lines since 1920, 
it will be noted that only a small percentage of the farms 
in this country have central station service. Where cen- 
tral station service is available, it is being used by the 
farmers in most cases for only a few of the many things 
for which it could be profitably used. The consumption of 
electrical energy is in most cases small. Due to this fact 
and to the large investment in distribution lines necessary 
to serve each farm the fixed charges and fixed operating 
costs of the average rural distribution systems are a very — 
large percentage of the total cost of supplying rural elec- 
tric service. If the consumption of electricity on the farm 
could be materially increased, it could in most cases be 
done with only a comparatively small increase in the fixed 
cost and, therefore, the utility would be able to sell a large 
amount of energy to the farmer at a very much reduced 
cost per kilowatt-hour than where only a small amount 
of energy is sold. 

If the joint work between the agricultural and elcctrical 
interests which is now under way is successful in finding 
ways and means of profitably increasing the use of electric 
service on the farm, many of the perplexing problems 
which now exist will disappear. If this increased use could 
be made large enough so that the revenue received for 
the service would bear a ratio to the investment in neces- 


sary lines, etc., comparable with the same ratio in city 


and urban business, there would then be prac-ically no 
difference between rural and urban business and _ utilities 
would then extend their lines into the country in the same 
way that they now extend them in the city. 
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Standardization of Rough Machine Bolts, Carriage Bolts, Nuts, Plow 
Bolts and Wrench Openings Used in Farm Equipment 


By O. B. Zimmerman 


HE meeting held in Washington, D. C. in the Depart- 
ment of Commerce, Division of Simplified Practice, on 
February 19 and 20, was attended by some fifty dele- 

gates and representatives of manufacturers, consumers, 
distributors and general interest organizations. 

The principals and representatives may be grouped under 
the following heads: 


American Society of Mechanical Engineers 

Society of Automotive Engineers 

American Society of Agricultural Engineers 

American Society for Testing Materials 

War Department 

Navy Department 

U. S. Bureau of Standards 

Society of Naval Architects and Marine Engineers 
National Asscciation of Farm Equipment Manufacturers 
National Machine Tool Builders Association 
Bridge Builders and Structural Society 
American Railway Association 

American Electric Railway Association 

Electric Power Club 

American Boiler Manufacturers Association 

The Railway Car Manufacturers Association 
American Hardware Manufacturers Association 
Master Boiler Makers Association 

The Gas Engine and Farm Power Association 
Associated Manufacturers of Electrical Supplies. 


As this is a problem of vital economic interest and one in 
which it was possible for all delegates who had restricted 
views on several points to exchange ideas with those who 
were equally sure of their points of view, it is worthy of 
note that the conclusions should have been so satisfactory. 

For more than two years work has been carried on in 
committees, hence it might be well to review briefly what 
some of the problems really were, inasmuch as the average 
person is inclined to view this problem as one of medio- 
crity. 

The problem then was to cover rough bolts and nuts, 
with due regard to a minumum number of wrench open- 
ings which would fit as well standard finished hexagon and 
square nuts and bolt heads, cap screws, set screws and 
machine screws. 

It was necessary to consider the question of standardiz- 
ing all dimensions and form of these products, and then 
allowable variations or toleranc2 therefrom for practical 
manufacture and use over the range from % to 3-inch 
body diameter. 


The threads standards, as developed for the various 
diameters, shapes and tolerances for the several classes of 
fits were easily chosen, as this work was developed by the 
National Screw Threads Commission and the committees 
of the Society of Automotive Engineers and the American 
Society of Mechanical Engineers. The coarse thread free 
fit class was adopted as standard which class corresponds 
exactly to the medium fit of the earlier report of the 
Screw Threads Commission. This fit with the described 
methods of gauging was unanimously recommended. 

The across face dimension of bolt heads and nuts, and 
thickness of heads and nuts covering thin nuts, standard 
and heavy nuts were settled in each case to conform to a 
general formula, varied only to meet the necessary changes 
for strength or to reduce the number of wrench openings 
required to meet the full line. 

Plow bolt standards were thoroughly reviewed and the 
form types with their several recommended sizes and toler- 


* ances as presented by the committee of the National Assoc- 


iation of Farm Equipment Manufacturers were unanimous- 
ly adopted. 

Recommended variations in length of standard bolts, the 
methods of designation of length and proportion of parts, 
chamfers, angles of head, etc., were among the items dis- 
cussed and standardized. 

It is clear that this thorough review means much to 
everyone concerned. Manufacturers have fewer types of 
dies and other equipment of standard requirements to 
keep on hand; they can manufacture greater numbers of 
one size with a certainty of disposal than heretofore; the 
dealer who carries a stock will be benefited in that his 
stock is reduced in variety, sizes, and variations, necessitat- 
ing a smaller outlay in stock on hand; the user is insured 
of greater certainty of the fit of the several parts than 
heretofore, and has the assurance when once this stock is 
regularly available and in use, that his required number 
of wrenches will be less, and they will fit whereas now he 
either has to carry a large number of slightly varying open- 
ings, or has to use a wrench with too much freedom. 

With the standardized wrench openings and supplies 
noted above he is sure of a higher grade product, a better 
fitting of parts, a certainty that his tightening up of nuts 
will be effective with fewer injuries to his hands and fewer 
breakages of parts. 

Thus standardization of this kind benefits all concerned, 
brings out the finer points of good design and manufacture, 
and establishes them as standard for the benefit of the 
consumer. 
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 speiaiage I spent two weeks going through my file of A. S. A. E. Trans- 

actions. I never found so much good material all in one place. I discov- 
ered information that I never knew existed. It was a revelation to me to 
find the things covered that interest me more than anything else. It is by 
far the most valuable set of books in my library. The information is almost 
perfectly organized so as to be instantly available. Then, of course, is the 
great advantage of having data and text matter that has authoritative 
sources back of it. I awoke to something I never knew I had. This one 


feature alone has paid big dividends. 
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E. R. Wiggins 
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Research Methods in Agricultural Engineering 
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Research activities in the agricultural-engineering field are presented under 
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Editor’s Note: In the course of his analysis of the research 
features entering into a study of the fence post as a structural 
timber, Mr. Trullinger says that much to his surprise it developed 
into a rather pressing research subject. Many of the state agri- 
cultural experiment stations have been carrying on studies for 
some years, and at least sixteen are now engaged in the formula- 
tion of further studies. It, therefore, seems quite timely to at- 
tempt to place this work on a definite research engineering basis. 
The purpose of this article is to submit an apparently obvious 
subject, one actually little known from the engineering viewpoint, 
to analytical treatment, not only to clarify the problem and in- 


dicate the method of attack, but more especially to institute the 
procedure involved in such an analysis. 


IHERE are many localities were, for various reasons, 
wood is the logical fence post material for many kinds 
of service and probably will be for some time to come. 

However, the wooden post is no longer a cheap stick of 
wood, but a relatively valuable piece of timber, frequently 
subjected to expensive preservative treatment and of 
alarmingly short life in service in many cases. The invest- 
ment in labor and materials which it represents is of such 
consequence on some modern farms as to make economical 
permanence an overwhelmingly important consideration. 
The available data indicate that on account of the type of 
service they. must render the useful length of life of fences 
frequently compares somewhat unfavorably with that of 
many other farm structures designed and erected by mod- 
ern agricultural engineering methods. Furthermore, a 
fence failure, if not anticipated and prevented, may be a 
serious matter if it protects a valuable crop, incloses valu- 
able stock, or pens vicious animals. 

The subject of the wooden fence post as a material for 
durable engineering construction is one about which we 
know much in general and but little of an intelligently cor- 
related nature such that it can be applied to specific fence 
problems involving specific conditions of service. For ex- 
ample, much information is available relating to structural 
mechanics, the mechanical and physical properties of many 
kinds of woods when stressed in different ways, and the in- 
fluence of different antiseptics, disinfectants, and water- 
proofing and weather-proofing treatments on the tenden- 
cies of different woods to decay under certain conditions. 
But precise information relating to the ability of a certain 
practical size and shape of post of a certain kind and con- 
dition of wood, treated in a certain specific manner to 
withstand the stresses imposed by the impact of animals or 
implements, for instance, after having been in service for 
any given length of time, is practically nonexistent. 

Much of the investigational work which has been done in 
the past on the fence post as a structural material has em- 
phasized mainly the pathological and chemical phases of 
the durability of the wood without particular reference in 


many cases to the specific requirements imposed upon it 


as an important member of an engineering structure. The 
inquiries and comments received by the Research Com- 
mittee of the American Society of Agricultural Engineers 


this heading by the Research Committee. 
manipulation of research methods and equipment are featured. 
are invited to discuss material presented and offer suggestions on timely topics 


Some Research Features Involved in a Study of the Wooden Fence 
Post as a Structural Timber 


By R. W. Trullinger 


Mem. A. S. A. E. Specialist in Rural Engineering, Office of Experiment Stations, U. S. Department of Agriculture 


Articles dealing purely with the 
Members 


indicate that several of our leading agricultural engineers 
are not satisfied that many such previous studies have been 
entirely adequate. These, considered together with the 
fact that many wooden fence post studies have been under- 
taken and that about sixteen projects on some phase of the 
subject are either in operation now, or are in process of 
formulation at as many state experiment stations, would 
indicate that the problem of the wooden fence post as a 
durable material for an important member of a specifie 
structure is probably far from being solved, especially in 
view of the wide range of conditions imposed in service. 
This means that agricultural engineers have plainly been 
neglecting a problem, the main part of which is distinctly 
their own. It is evident, therefore, that something of a 
more specific nature should be done to adapt wooden fence 
posts to the particular service which they must render, as 
an important necessary preliminary to economical as well 
as effective preservative treatment. In addition, since 
comprehensive fence post studies usually involve a quite 
considerable investment in time and materials, it is im- 
portant that they be begun properly and at the right point, 
and that they be conducted so that eventually they will 
attain a very definite and very practical objective. 

It is therefore the purpose of this paper to analyze 
briefly the general subject of the wooden fence post as a 
structural timber in order to bring to light some of the 
more important features involved which seem to merit in- 
vestigation from the engineering viewpoint, and especially 
to emphasize some of those distinctly agriculturai engineer- 
ing features which seem to have been more or less neglect- 
ed in previous efforts to develop durable fence post mater- 
ials out of wood. 

Broadly speaking, the purpose of a fence post is to sup- 
port gates and fencing effectively and economically for a 
maximum length of time under the entire range of condi- 
tions or service which a locality may impose. This im- 
plies that a fence post is subjected to stresses of a more or 
less definite nature, which are a composite not only of 
those incident to the mere supporting of fencing but also 
of those incident to the various phases of service which the 
fence itself may be required to perform on a farm. 

While at the time of erection of fences the factors of 
safety of the posts are usually quite large, as far as the 
types of service they are required to render are concerned, 
a vast amount of experience indicates that the ability of 
wooden posts to deliver the service required gradually de- 
creases under the deteriorating influences of decay, weath- 
er, repeated stresses, the action of insects, etc., while the 
stresses imposed are likely to remain more or less constant. 
Thus, sooner or later, according to the kind, size, shape, 
and condition of the posts and the conditions of service, 
the factors of safety become less than unity and the posts 
and consequently those parts of the fence which they sup- 
port fail. Therefore, everything considered, it would 
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seem that a study to determine the nature, amount, distri- 
bution, and variation of the stresses to which fence posts 
will be subjected under the entire range of climatic and 
service conditions of the locality is justified as the first 
important preliminary step in gaining an exact knowledge 
of the fence post as a structural timber. 

While such an analysis obviously can not be entered into 
in this paper, it may be well to draw attention to some of 
the features of which such a process might consist. The 
first consideration, of course, would be the loads. The 
main dead load, for instance, would be the weight of the 
fencing and gates for the majority of conditions. The 
weight of the fencing is a vertical load, usually slightly 
eccentric, and transmitted to the posts by means of staples, 
nails, or other fastenings. Thus the* holding power of 
these fastenings under the amount and nature of applica- 
tion of the fence weight load becomes a factor for consid- 
eration, especially in view of the infiuence of decay and 
other deteriorating processes on such holding power in 
service. 

The gate load is also a vertical load, the eccentricity of 
which is, however, obviously great enough to impose a 
marked bending load on the gate post, especially when the 
gate is swinging open. The practice of using braces at 
right angles to the gate post is obviously an outgrowth of 
this requirement. The holding power of the gate fasten- 
ings to posts under conditions of gate operation is also a 
factor to be considered. The load due to stretching of 
wire fencing during erection, while borne by all the posts 
to a certain degree, is especially imposed upon the corner 
posts, thus contributing to the necessity of bracing corner 
posts. Other different loads may occur according to the 
specific condition of service. Incidentally, this suggests 
that the differences in the requirements imposed upon 
main fence, corner, and gate posts may possibly introduce 
a corresponding economic gradation in sizes and kinds of 
posts. 

The live loads will probably include wind loads, loads due 
to persons or animals climbing over the fence, and loads 
due to stock or farm equipment leaning against the fence, 
as probably the most important. Here also the question 
of the holding power of fence fastenings becomes quite an 
important consideration, especially under conditions of re- 
peated loads. The specific conditions of service may also 
impose other and even more important live loads. How- 
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— so simple a thing as the wooden 

fence post opens up an extensive field 
for agricultural engineering research, for 
which there is a great*need at the present 
time. When the farmer puts a wooden 
fence post into the gound, he thinks little 
or nothing about the purely technical fac- 
tors involved in the life of that post and 
the service it will give; that isn’t his job. 
It is the function of the agricultural engin- 
eer to consider and investigate these fac- 
tors and discover ways and means by 
which that post can be made more dur- 
able as a structural timber. From the 
standpoint of economy, durable engineer- 
ing construction is as important in the low- 
ly fence post as it is in any other type of 
construction; the present need is for a 
study of the requirements imposed upon it 
as an important member of an engineering 
structure. 


— areas f ae Bae 
AY ie 


LLL ELLE Ce 


Vol. 5, No. 3 


ever, just how important these dead and live loads are, 
especially with reference to the impact loads, is a matter 
which apparently has never advanced beyond the speculat- 
ive stage. “The impact loads will probably be limited to 
those imposed by stock and by wagons and machinery. The 
question arises as to whether or not such impact loads will, 
if properly considered, adequately provide for the stresses 
caused by either or both of the dead and live loads. The 
apparent probability of this would seem to warrant giving 
the matter quite thorough consideration. 

The determination of the nature, amount, and distribu- 
tion of the resulting stresses in the posts by means of the 
application of the principles of structural mechanics should 
obviously be based upon as exact a simulation as possible 
of the imposition of stresses on the posts in actual service. 
The purpose is to secure a clear and accurate perspective of 
the maximum stresses which will be imposed upon fence 
posts in service, the points of their application, and the di- 
rection of their action. Obviously then, in the resolution 
of the live and impact stresses the application of the loads 
should be assumed at points which will produce the max- 
imum stresses consistent with the practical aspects of serv- 
ice. Furthermore, the estimation of such stresses will 
probably be based upon an assumption of rigid or practical- 
ly rigid settings. Therefore, depth of setting, area of und- 
erground portion, resistance of the soil or other material 
in which the post is set to service stresses, and other fac- 
tors influencing the development of rigid settings become 
important matters for consideration. 

With the available knowledge of the structural strengths 
of concrete, steel, and different kinds of woods, it should 
be a relatively simple matter, with the data determined on 
stresses, to design fence posts of these materials, using 
reasonable and economical factors of safety, which will 
meet service conditions satisfactorily for a time at least. 
However, the wooden fence post problem is now, more fre- 
quently than not, one of the utilization of locally and evco- 
nomically available woods of more or less fixed sizes and 
shapes. This precludes one of the greatest possibilities of 
design which would accurately indicate shape and dimen- 
sions to obtain economically effective sections. The U. S. 
Forest Service, the U. S. Bureau of Standards, and several 
state experiment stations have shown that shape, size, and 
structure, as well as species and manner and degree of 
seasoning, of fence posts may materially influence their 
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strength. The Minnesota station has brought this out 
especially with reference to white cedar posts. This indi- 
cates the importance of taking stock of the different 
shapes, sizes, kinds, and conditions of timbers economical- 
ly available for use as fence posts from the standpoint of 
the knowledge obtained as to service requirements. Sever- 
al state agricultural experiment stations, among them the 
Iowa, Minnesota, Missouri, and Idaho stations, are already 
engaged in doing this to a certain extent at least. 

The logical first procedure in this connection would then 
seem to be to conduct mechanical tests in the laboratory 
to determine the ability of a sufficient number of suitable 
samples of the different kinds, shapes, sizes, and conditions 
of woods economically available for fence posts to resist 
the determined stresses, in amount and manner, exactly as 
they are imposed in actual service. A comparison of the 
results of such tests with the corresponding service require- 
ments should indicate the natural or initial factors of 
safety of these economically available wooden posts for 
local fence post service. 

Knowing that the initial factors of safety of such posts 
as determined by these tests are valid for only a short time 
after the beginning of actual service, it is quite conceive- 
able that some of the less durable woods might have so 
small a margin of safety as to be rejected at the beginning. 
particularly for the more severe conditions of service. 

Knowing that the initial factors of safety of such posts 
as determined by these tests are valid for only a short 
time after the beginning of actual service, it is quite con- 
ceivable that some of the less durable woods might have 
so small a margin of safety as to be rejected at the begin- 
ning, particularly for the more severe conditions of serv- 
ice. : 

Again the rejection or retention of some woods might 
be governed largely by the rate at which their factors of 
safety decrease through deterioration in actual service. 
This naturally suggests the importance of a series of com- 
parative service tests of the different available sizes, 
shapes, kinds, and conditions of wooden posts having ap- 
parently adequate initial factors of safety, to cover the en- 
tire range of service conditions in the locality, to indicate 
as they progress the relative rates of decrease of the factors 
of safety of the different posts, and to establish an econom- 
ic relationship between this rate of decrease and the origin- 
al factors of safety. Thus posts having adequate factors of 
safety at the beginning may deteriorate too rapidly in serv- 
ice to justify their use as fence posts in the economical 
sizes, shapes, and conditions available. This was found to 
be the case, for instance, in tests of willow posts on an ex- 
perimental farm on one of the U. S. Reclamation Service 
projects. Data on the influence of various periods of serv- 
ice on the ability of the different posts to withstand repeat- 
ed stresses of the particular kinds encountered in service, 
as well as the influence of species, degree of seasoning, and 
physical condition on the rate of decrease of factors of 
safety should also be quite significant. 


Preservative Treatment to Retard the Decrease in 
Factors of Safety of Posts During Service 


The importance of these service tests will become more 
apparent, especially from the economic standpoint, when 
the data obtained are compared with similar data for posts 
subjected to preservative treatment to determine the points 
at which such treatment can be economically begun. 

However, the matter of preservative treatment to retard 
the decrease in factors of safety of posts during service 
involves a number of problems which must be solved for 
the specific conditions of the locality in question before an 
intelligent comparison of this nature can be made. Much 
work has been done which has consisted merely of com- 
parative tests of the influence of arbitrarily chosen preserv- 
ative treatments on the length of life in service of wooden 
posts without particular reference to their sizes, shapes, 
conditions, or degrees of seasoning or the environmental 
conditions of service. 

This highly important phase of the work merits a more 
fundamental treatment, involving a consideration of the 
agencies causing deterioration of wooden fence posts in 
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specific types of service, as a basis for the selection or de- 
velopment of treatments best adapted for the economic 
eradication of such deteriorating agencies or the retarda- 
tion of their influences to a minimum. The results of a 
long line of studies by the U. S. Forest Service, by several 
of the state experiment stations, and by several private re- 
search institutions, including the American Wood Preserv- 
ers’ Association, bear out this assertion. 

It would seem that this is the point at which agricultural 
engineers should secure the cooperation of wood technolo- 
gists and pathologists or other specialists dealing specific- 
ally with the deterioration and destruction of wood by 
chemical action or the action of fungi, bacteria, or insects, 
and the prevention thereof. Much information already has 
been made available by the U. S. Forest Service and other 
institutions as to agencies destructive to wood under the 
conditions of many localities and preventive measures 
therefor. Where information of this nature, applicable to 
local conditions, is not yet available, the specialists men- 
tioned should know best how to obtain it. This is believ- 
ed to be at least one phase of the fence post problem in 
which it is the duty of the agricultural engineer merely to 
present requirements which the other specialists should 
meet. It is quite important, however, that the require- 
ments be complete in order that this work may consider all 
phases of the deteriorating influences on all practical sizes, 
shapes, conditions, and species of economically available 
wooden posts, beth within the soil and in the air, under 
the entire range of types of service, methods of setting, 
and other environmental conditions of the locality. 


The Influence of Preservative Treatment on the 
Mechanical Properties of Fence Posts 


The importance of a consideration of the influence of 
method and degree of preservative treatment upon the 
mechanical properties of posts has been emphasized in 
studies by the U. S. Forest Service and the Massachusetts 
Institute of Technology. These have indicated, for ex- 
ample, that certain treatments, such as the use of creosote 
and zine chlorid in various ways and amounts, may have a 
marked influence on the mechanical ‘properties and 
strengths of some woods. This would indicate the desir- 
ability of conducting laboratory studies of the mechanical 
properties of all the fence posts subjected to preservative 
treatment by the cooperating specialists. Such mechanical 
tests should obviously be conducted on the same basis and 
in the same manner as those on the untreated posts, and 
the same shapes, sizes, kinds, and conditions of posts 
should be used throughout. It is quite possible that 
the results of such mechanical tests may indicate the nec- 
essity for a material modification in methods and degrees 
of preservative treatment in order to combine a maximum 
resistance to deterioration with a maximum strength for 
the different woods when used in practical shapes and sizes 
as posts. They can therefore be considered not only as 
studies of strength but also as tests supplementary to and 
verifying those on preservative treatments. 

Furthermore, from the purely engineering viewpoint, 
these mechanical tests should indicate the factors of safety 
of the treated posts before being put into service and 
should permit a quite interesting comparison of the factors 
of safety of treated and untreated posts of the same size, 
shape, kind, and condition of wood before use. A careful 
search has failed to reveal the details of any study calcul- 
ated to establish just such a relation for specific conditions 
of service. 

With the knowledge made available by the studies noted 
above, a series of service tests of the treated posts would 
seem to follow logically. These service tests should ob- 
viously correspond exactly with those on the untreated 
posts and should therefore be conducted parallel therewith 
in order to insure an exact duplication of service condi- 
tions. ‘They should also be of sufficient scope to permit of 
constant comparisons of service strengths and factors of 
safety of the treated and untreated posts after different 
periods of service. This should yield quite interesting and 
valuable information relating to comparative general rates 
of deterioration in service, types of woods, and shapes and 
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sizes of posts of different woods in which approved preser- 
vative treatment is most economically effective for specific 
conditions of service and the points at which preservative 
treatments begin to become economically effective. 

It would seem that with such knowledge obtained from 
a sufficient number of years of study we should be able to 
indicate with a reasonable degree of accuracy and confid- 
ence the types of fence post woods, the sizes, shapes, and 
conditions of posts of different woods, and the nature of 
the preservative treatments and conditions of setting which 
are best adapted to give the maximum length of effective 
and economical service under the specific conditions of a 
particular locality. 

It is realized that numerous matters have been brought 
to light in this discussion, each one of which might perhaps 
be made the subject of a quite interesting and profitable 
study. It is also realized that probably very few institu- 
tions are equipped to cover them all in a comprehensive 
and intelligent manner. This would seem to argue the 
importance of the development of cooperative relations be- 
tween research institutions with an effective allocation of 
the different phases of the work as an objective. Obvious- 
ly, strong cooperative relations with specialists in sciences 
other than engineering which have a marked bearing on 
the feature of the problem in hand are also of paramount 
importance. 

This discussion of the fence post problem has been begun 
with the object of stimulating interest and profitable furth- 
er discussion. Important features may have been omit- 
ted, the accuracy of others may have been a trifle stretch- 
ed, or the importance of others may have been overesti- 
mated. If so, it is up to the membership of the American 
Society of Agricultural Engineers not only to draw atten- 
tion to these errors and omissions but constructively to 
rectify them. The Research Committee will attempt ulti- 
mately to coordinate ail such discussion into a constructive 
plan of procedure for placing the solution of the problem 
of the fence post on a sound fundamental basis. 
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Coming Into Its Own 


E who doubts that agricultural engineering is not 

rapidly coming into its own, will not have to look 

very far these days to find plenty of evidence that 
such is the case. It can be found on every hand. And 
one of the most encouraging things about it is that devel- 
opment is proceeding pretty much along sound engineering 
and economic lines; it is anything but a mushroom growth. 
Also the profession is rapidly gaining the recognition it de- 
serves, largely through the activities of the A. S. A. E. 
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Survey of Agricultural Engineering Progress 


A review of current literature on engineering as applied to agriculture pre- 
pared monthly by Robert W. Truilinger, Mem. A. 5S. A. E., specialist in rural 
engineering, Office of Experiment Stations, U.S. Department of Agriculture 
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ompressive Tests of Hullow Tile Walls, H. L. Whittemore 
a Siatheock. (U. S. Dept. Com., Bur. Standards Technology 
Paper 238 (1923), pp. 513-527, pl. 1, figs. 5). Tests of 32 walls 
built of hollow tile are reported. The walls were either 6, 8, or 12 
inches thick and 4 feet long by 12 feet high. About half were 
built with the cells of the tile vertical and half with the cells hori- 
zontal. A few walls of each construction were tested under a load 
having an eccentricity of 2 inches. Considerable differences in the 
strengths of individual tile did not have an appeciable effect upon 
the strength of the wall. No relation was found between the 
ultimate strength and the load at first crack. 

The stress at failure computed on the net sectional area was 
remarkably constant for tile on end, being independent of the 
size of the tile. Walls having cells of the tile vertical had on the 
average more than twice the strength of those having the cells 
horizontal. Walls loaded with an eccentricity of two inches, over 
one-half the width of the wall, had about one-half the strength 
of similar walls axially loaded. Apparently this ratio was inde- 


pendent of the thickness of the wall. No relation was established 


between the modulus of elasticity of the walls and that of the tile. 


Low Temperature Tars and Wood Preservatives, R. P. Soule 
(American Wood Preservers’ Assoc., Proceedings 19 (1923), pp. 
114-127, figs. 9). Studies are reported, the results of which are 
taken to indicate that the low temperature creosotes have the same 
penetration and absorption as ordinary creosotes. Their resist- 
ance to evaporation is greater, their toxocity is considerably higher, 
and they are even less corrosive to steel and brass than the coke- 
oven and gas-works products. 


The Destructive Distillation of Wood, H. M. Bunberry (London: 
Benn Bros., Ltd., 1923, pp. XX + 32Q, figs. 108.) This publica- 
tion describes plants, processes, and methods adopted in modern 
wood distillation practice, and gives an account in some detail of 
the physical and chemical properties of wood. It contains chap- 
ters on the rise and development of the wood distillation industry ; 
varieties of wood employed; the physical properties of wood; the 
chemistry of wood; commercial products resulting from the thermal 
decomposition of wood; factors influencing the thermal decom- 
position of wood; the crude products of distillation; the thermal 
decomposition reactions; wood distillation on a commercial scale ; 
the factory; wood distillation plant and operations—(1) the pro- 
duction of charcoal and crude pyroligneous acid, (2) the produc- 
tion of dilute calcium acetate solution and wood alcohol, (3) the 
production of dry .calcium acetate, refined wood alcohol, pure 
methyl alcohol, refined wood turpentine, and pine oils, (4) the 
production of wood tar, wood oils, and wood pitch, and (5) the 
destructive distillation of small wood and wood waste; the pro- 
duction of illuminating and power gas from wood; analytical 
methods; and statistics. 


Present Status of Sanitary Engineering: Suggestions for ob- 
jects and aims of the sanitary engineering division, H. P. Eddy 
(Amer. Soc. Civ. Engin. -Proc., 50 (1924), No. 1, [pt. 31], pp. 
3-12.) The present status of sanitary engineering is discussed, 
and the objects and aims of sanitary engineering work are out- 
lined under the subjects of water supply and purification, sewerage, 
drainage, and the disposal of sewage and industrial wastes, refuse 
collection and disposal; eradication of the mosquito and other 
vermin which may carry infection; and air supply and purification. 


Fertilizer Distributors, G. Fischer (Zeitschrift fur Pflanzerernoh- 
rung und Dungung, Leipzig, 2 (1923), No. 2, Wirtschaft.-Prakt, 
pp. 92-97.) This is a brief discussion of the important points to 
be considered in the development of fertilizer distributors, partic- 
ularly for the more dusty fertilizers. 


The Relation of Highway Research to Modern Road Construc- 
tion, A. T. Goldbeck (In Lectures on Engineering Practice, Balti- 
more: Johns Hopkins Press, 1923, pp. 9-48, figs. 19.) This is 
essentially a description of a number of the primary researches 
being conducted by the U. S. D. A. Bureau of Public Roads and 
a brief discussion of the relation they bear to the design and 
construction of highways. 


A Treatise on Gear Wheels, G. B. Grant (Philadelphia: Philadel- 
phia Gear Works, 1923, 16, ed., pp. [1] + 105, figs. 169.) The 


theory of different kinds and types of gear wheels is presented 
in this treatise. 


The Design of Diagrams for Engineering Formulas and the 
Theory of Nomography, L. I. Hewes and H. L. Seward (New York 
and London: McGraw-Hill Book Co., Inc., 1923, pp. XIII + 111, 
figs. 83.) This is a practical treatise on the principles of the 
design of diagrams for the solution of engineering and other 


formulas, the purpose being not merely to give elementary methods 
of drawing simple diagrams but also to develop the grasp of the 
reader so that he will be able to analyze the more complex 
formulas of engineering practice. It contains chapters on func- 
tion scales, elementary diagrams, alignment diagrams or collinear 
nomograms, alignment diagrams for formulas in more than three 
variables, alignment diagrams with two or more indexes, and 
alignment diagrams with adjustment, and appendixes on deter- 
minants of the third order and the projective transformation. 


Stresses in Framed Structures, G. A. Hool and W. S. Kinne 
(New York and London: McGraw-Hill Book Co., Inc., 1923, np. 
XIV + 620, figs. 384.) This volume is intended to cover the de- 
sign and construction of the principal kinds and types of framed 
structures. It contains sections on general theory; roof trusses; 
bridge trusses, lateral trusses and portal bracing; deflection of 
trusses, redundant members secondary stresses; statically inde- 


terminate frames; wind stresses in high buildings; and rectangular 
tower structures. 


Farm Equipment for Mechanical Power, F. N. G. Kranich (New 
York: MeMillan Co., 1923, pp. XIV + 405, figs. 320.) This book 
deals with farm machinery and its operation, with particular ref- 
erence to the use of mechanical power. Part 1 on draft machin- 
ery contains chapters on the plow, harrows, land rollers and pul- 
verizers, drills and seeders, mowing machines, haying machinery, 
grain binders, corn binders, push binders and headers, combined 
harvesters, manure spreaders, wagons, road machinery, miscellan- 
eous machines, and testing machinery for draft. Part 2 on belt- 
driven machinery contains chapters or belt speeds, lining up and 
setting, threshing machinery, silage cutters, corn shellers, husker 
shredders, clover hullers, pea and bean threshers, feed grinders, 
wood saws, baling presses, and irrigation pumps. Part 3 on 
miscellaneous topics contains chapters on engine cultivators, zar- 
den tractors, belts and belting, pulleys and pulley coverings, chains 
and sprocket wheels, lubricants and lubrication, toois and shop 


equipment, housing machinery and winter storage, and ordering 
repair parts. 


Heat Emission From Heating Surfaces of Furnace, A. P. Kratz 
(Jour. Amer. Soc. Heating and Ventilating Engin., New York 30 
(1924), No. 1, pp. 29-33, figs. 3.) A study of several series of 
warm-air furnace tests conducted under varying conditions with 
a cast-iron circulator radiator type of Warren air furnace operat- 
ing on anthracite coal is reported. The purpose was to indicate the 
amount of heat emission from the heating surface of a warm-air 
furnace and the relative value of the different parts of the heat- 
ing surface as a basis for the intelligent design of such furnaces. 

The heat emission per square foot of heating surface was found 
to be independent of the type of casing or bonnet for a given 
set of castings. In the furnace tested approximately 30 per cent 
of the total heat emission came from the fire pot, 40 per cent 
from the combustion chamber, 24 per cent from the radiator, and 
6 per cent from the ash pit. For a cast-iron circular radiator 
type of furnace, 1 square foot of surface in the fire pot is equiv- 
alent to approximately 1.9 square feet in the combustion chamber, 
5.9 square feet in the radiator, and 6.7 square feet in the ash pit. 
At a mean combustion rate of 7 pounds per square foot of grate 
surface per hour, approximately 75 per cent of the heat emitted 
by the heating surfaces appeared as useful heat in the air cir- 
culated, based on the heat in the air at the bonnet of the furnace. 


The Occurrence of Ground Water in the United States, O. E. 
Meinzer. (U. S. Geol. Survey, Washington, D C., Water Supply 
Paper 489 (1923), pp. XI + 321, pls. 31, figs. 110). This is the 
first of a series of six papers on ground water in the United States. 
It deals with the principles of occurrence of ground water, kinds 
of rocks and their waterbearing qualities, structure of rocks and 
its influence on ground water, and waterbearing formations in the 
United States. 

Water occurring below the surface of the earth is briefly classi- 
fied as interstitial water, water in the mineral matter forming 
solid rocks, and internal water. The interstitial water includes 
suspended subsurface water, comprising soil water, intermediate 
vadose water, and fringe water; ground water, comprising gravity 
water and water not under the control of gravity; and subsur- 
face or interstitial ice. 

It is shown that among all kinds of rocks the best waterbearers 
are deposits of gravel. Next to gravel come sand, sandstone, 
limestone, and basalt. Among the many kinds of rock material 
that do not yield water freely but are nevertheless drawn upon 
where first-class aquifiers are lacking are the fine-grained and 
poorly assorted unconsolidated deposits and the hard rocks with 
only tight joints. The most completely unproductive of all mater- 
ials are the true clays and fine silts, whose original interstices are 
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too minute to yield water and which are too soft to have joints: 


or other secondary openings. 3 

In order to affectively summarize the occurrence of ground water 
in the United States, the country is divided into 21 ground water 
provinces. 


The Ohio Dynamometer, G. W. McCuen. (Agricultural Student, 
Columbus, 30 (1923), No. 3, pp. 59-62, 76, figs. 10.) A portable 
recording dynamometer using an internal-combustion motor as a 
prime mover is described, which was recently developed at the 
Ohio State University. Its purpose is to indicate the power re- 
quirements of belt-driven machinery. 

Studies of the power required in threshing showed that careless 
pitching of bundles caused the thresher to consume 19.3 per cent 
more power than steady pitching. When the grain was thoroughly 
dry the horsepower consumption was 4.7 per cent less, although 
the rate of pitching was faster. Wheat threshing consumed 22.69 
per cent more power than oats. 

In hay and straw baling the horsepower requirement decreased 
as the density of the material to be pressed increased. In ensil- 
age cutter tests even feeding required 14.5 per cent more power 
than uneven feeding. While the data seemed to favor tneven 
feeding, erratic feeding caused severe strains on both the cutter 
and prime mover. Dull knives utilized 14.78 per cent more powrr 
than sharp knives and the power consumption was inversely pro- 
portional to the length of cut. 


Hydraulic Tests of Flap Valves on Drainage Pipe Outlets, F. A. 
Nagler. (Engineering News-Record, New York, 91 (1923), No 
26, pp. 1052, 1053, figs. 3.) Experiments conducted at the Uni- 
versity of Iowa to determine the angles of repose, loss in head, 
and leakage of double hinged cast-iron flap gates of the Calco 
type in sizes 18, 24, and 30 inches in diameter when attached to 
the end of a 10 of 12 foot length of corrugated pipe of the cor- 
responding diameter are reported. 

The loss in head through each gate was observed with cutlet 
velocities of from 1 to 8 feet per second, while the corrugated 
pipe to which the gate was attached flowed either partially or 
entirely full, with the jet at the outlet either discharging freely 
in the air or ertirely submerged. 

It was found that the angle which the shutter makes with the 
vertical was practically the same for the various gates tested 
for conditions of both a free and submerged outlet. Thus with 
the outlet flowing full with a mean velocity of 6 feet per second, 
the shutter rested at an angle with the vertical of 39 degrees if 
the jet discharged freely into the air, and at an angle of 60 
degrees if the gate was submerged. 

The loss in head caused by any gate was less than 0.01 feet 
under all velocities of flow when the water discharged freely into 
the air. A maximum loss in head was reached for all three 
gates with a submerged outlet when the velocities of flow were 
between 2 and 3 feet per second, in which case the shutter hung 
at angles between 23 and 34 degrees with the vertical. The loss 
of head in all experiments was small, reaching a maximum cf 
0.116 feet for the 30 inch gate. 

Tests of the 30 inch gate for leakage, when firmly held against 
its seat by backwater, showed that the maximum leakage with 
heads varying from 1.6 to 4.5 feet on the center of the gate was 
0.015 feet per second, the leakage decreasing with increase in 
head. 

It is concluded that the loss of head through gates cf the 
Calco type is very small and that such gates have but little effect 
upon the discharging capacity of drainage outlets. It is also con- 
cluded that if they are kept free from twigs and debris and 
properly installed, they may be depended upon to stop effectively 
the inflow of backwater. 


Measuring Heat Transmission in Building Structures and a 
Heat Transmission Meter, P. Nicholls (Journal American Society 
Heating and Ventilating Engineers, New York 30 (1924). No. 1. 
pp. 35-70, figs 30.) This paper deals with the measurement of 
heat flow through walls, more particularly of existing structures, 
outlining the principles employed, and describes in detail work 
done in the research laboratory of the American Society of Heat- 
ing- and Ventilating Engineers in an atternpt to develop a heat 
transmission meter which will indicate instantaneous flows. A 
short review of the present state of available knowledge, future 
requirements, and indications of the probable trend of investiga- 
tional work on the subject is included. 


Highway Research in Illinois, C. Older. (Amer Soc. Civ. Eigin 
Proc., 50 (1924), No. 2, pp. 173-21, figs. 26.) A description is 
given of a series of research projects planned to get an insight 
into and understanding of the unsolved problems of rural pave- 
ment design. The principal problems under investigation include 
the drainage of subgrade soils, the effect of repeated bearing 
pressures on soils, the effect of temperature changes on pavement 
surfaces, the position of wheel loads as affecting stresses in pave- 
ment slabs, impact resulting from moving wheel loads, and the 
fatigue effect of repeated load bending stresses in plain concrete. 
The data obtained from a test road so constructed as to eliminate 
the variable factor of subgrade bearing power are also sum- 
marized. 

The impact tests yielded results obtained for wheel loads of 
4,000, 6,000, and 8,000 pounds, dropping %, 4, %, and % inches at 
truck speeds varying from about 1 to about 20 miles per hour 
with constant unsprung weight. The results showed that for all 
heights of drop the equivalent static load or the deflection at the 
critical point with an increase in speed decreased to a certain 
minimum, then increased more or less gradually. In amount this 
reduction in equivalent static load showed a distant tendency to 
increase with the increase of load above the springs. This was es- 
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pecially true in all cases of dropping load and to a less degree for 
the % and \%-inch vertical rises. The difference between the min- 
imum and maximum equivalent static load was not greatly affected 
by the change in load. For all heights of drop this resulted in a 
lowering of the impact factor. 

At all speeds for the %-inch drop and the %-inch rise with the 
truck fully loaded, the equivalent static load was less than the 
static load of the wheel. For the 4-inch drops with the truck 
fully loaded, the equivalent static load was less than the truck 
wheel load until the speed of the truck exceeded about 12 miles 
per hour, and did not increase materially for speeds in excess of 
14 miles per hour. The maximum equivalent static load for the 
8,000-pound wheel load was only a little greater than the wheel 
load itself. In mounting the 44-inch obstruction the critical speed 
was about 10°‘ miles per hour, and the equivalent static load did 
not increase materially for speeds in excess of 14 miles per hour. 
For the drops and rises of greater magnitude the critical point 
was passed at lower speeds, and the maximum impact effect was 
much greater. 

Data on the warping of rigid pavement slabs due to tempera- 
ture changes are considered to confirm the belief that rigid pave- 
ment slab corners frequently may be required to sustain passing 
loads while acting as unsupported cantilevers. Data on the in- 
fluence of position of wheel loads on deflections indicate that 
stresses in corners may be greatly reduced if an effective method 
of doweling is provided. 

Data on the fatigue of concrete indicate that plain concrete 
beams or slabs will sustain without failure from bending an in- 
definite number of repetitions of a load if the tensile fiber stress 
induced is less than 50 per cent of the modulus of rupture. For 
loads causing fiber stresses in excess of 50 per cent of the modulus 
of rupture, the tendency to failure increases rapidly with the in- 
crease of this excess of stress. 

The subgrade soil investigations established that the bearing 
value of a clay soil varies with its moisture content. It is con- 
sidered questionable whether attempts to control moisture by 
means of tile drains are of any merit in clay soils. It was found 
that brown silt loam and yellow clay soils resist further moisture 
saturation to a marked degree when they have a moisture content 
which is normal for the summer months. Other experiments in- 
dicated that if the moisture content of any of these clay soils is 
reduced to a point where the soil crumbles readily absorption 
takes place rapidly to the point of saturation. 

Other results are taken to indicate that for perhaps a period 
of a year or more after a pavement is laid the bearing power of 
a clay subgrade soil may be affected materially by its moisture 
content at the time of construction. It is also considered probable 
that none of the clay soils exhibits sufficiently uniform elastic 
properties to justify an assumption of elastic subgrade supporting 
power for use in a design formula. 

Data on the effect of truck traffic tests on different sections of 


the experimental road and notes on rigid pavement design are 
included. 


Furnace Heating, W. G. Snow (New York: U. P. C. Book Co., 
Inc., 1923, 6. ed., rev. and enl., pp. 259, figs. 74.) This is the 
sixth edition of this treatise on warming buildings with hot 
air. It contains chapters on furnaces; househeating; the onc 
pipe system; the combination system; air, humidity, and ven- 
tilation; the heating and ventilation of school buildings; heat- 
ing of public buildings, churches, and stores; the fan furnace 
combination system; temperature control; estimates and con- 
tracts; fuels, miscellaneous tables, and data; furnace erection 
and fittings; and miscellaneous notes and data on furnace heating. 


The Lower Limits of Concentration for Explosion of Dusts in 
Air, L. J. Trostel and H. W. Frevert. (Chem. and Metall. Engin., 
30 (1924), No. 4, pp. 141-146, figs. 5.) The results of recent 
studies by the U. S. D. A. Bureau of Chemistry on the lower 
limits of concentration for explosion of powdered corn starch, corn 
elevator dust, standard Pittsburgh coal, powdered sugar, powdered 
aluminum, wheat elevator dust, and powdered sulphur with three 
different kinds of ignition are presented and interpreted in the 
light of industrial requirements. The three types of ignition used 
were the glower, arc, and induction spark. 

A comparison of the limits for the three types of ignition 
showed that the heat capacity of the ignition source has a decided 
effect on the lower limit of concentration for explosion of dusts 
in air. The thermal properties inherent in the dusts were found 
to also affect the lower limit. Added to these effects is that of 
the specific heats of the various substances. The organic dusts, 
for instance, have the greater specific heat. The various specific 
heats have their effect on the flammability of thin suspensions, since 
the dust cloud particles absorb heat, and their capacity depends 
on the specific heat and on the ignition temperature. If the 
initial quantity of heat to be absorbed is comparatively large, 
combustion may not take place, depending somewhat on how much 
heat has been generated. In the case of wheat elevator dust for 
temperatures below 150 degrees Centigrade (302 degrees Fahren- 
heit), it was found that 67 per cent of the heat absorbed by the 
dust during the temperature rise to 150 degrees was taken up 
by the water and ash. This is taken to indicate that in account- 
ing for differences in the explosibility of various dusts the damp- 
ening effect of moisture and ash apparently must be considered. 

The chemical composition of the cereal dusts is considered of 
interest in explaining the variation in lower explosive limits of 
the substances studied. The fact that corn or wheat elevator 
dusts must be present in heavier concentrations than starch in 
order to explode is considered to be due probably in great measure 
to the large quantity of ash present in the elevator dusts as com- 
pared with that in starch. The difference in behavior of the two 
elevator dusts alone when exposed to an induction spark indicated 
that the crude fiber, making up 22.14 per cent of the wheat ele- 
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vator dust and only 3.58 per cent of the corn elevator dust, is not 
as flammable as starch. 

The data give no definite general relationship between ignition 
temperature, lower explosive limit, soil flammability, and heat of 
combustion. Regardless of the type of ignition used or weight of 
dust suspended, coal and sulphur generally produced the smallest 
pressure upon explosion, and aluminum, or possibly starch, the 
greatest pressures, with sugar and the elevator dusts occupying 
an intermediate position. The reason for this is explained. The 
two dusts, coal and sulphur, which are alike in being the least 
violently explosive varied widely in lower limits. There seemed 
to be no special relation between relative flammabilities, which 
are determined mainly by the volume of gaseous products of com- 
bustion and the heat of combustion, and the lower limits of con- 
centration for explosion of dust in air. 


The Autotaxic Curve as a Means of Classifying Soils and Study- 
ing Their Colloidal Properties, A. E. Vinson and C. N. Catlin 
(Jour. Agr. Research [U. S.], Washington, D. C, 26 (1923), No. 1, 
pp. 11-13, figs. 4.) In a contribution from the University of Arizona, 
four auxograph charts drawn by a few southwestern soils are 
presented and briefly discussed. 

The belief is expressed “that every dry soil swelling in distilled 
water at a given temperature will produce a characteristic auto- 
taxic curve that can be duplicated repeatedly. This curve appears 
to integrate as least four properties of the soil: Texture, colloidal 
organic matter, colloidal inorganic matter, and soluble salts, and. 
indirectly, specific gravity, the original thickness of the 10 gram 
disk being determined by this factor. In addition to these pro- 
perties of the soil itself, the curve integrates temperature, viscos- 
ity, and the presence of electrolytes and colloids in the medium 
in which the swelling occurs * * * It is believed that if a 
large number of autotaxic curves drawn on the same coordinates 
and representing the recognized soil types were recorded, they 
could be used in the classification of soils to the greatest ad- 
vantage along with other methods now in use.” 

Studies of methods of determining the rate of swelling in soils 
showed that, while the autotaxic curve of many soils in distilled 
water under standard conditions is fixed, it may be modified by 
the addition of electrolytes, molecules such as sugar or colloids. 
Electrolytes in the water accelerate the rate of swelling. Twenty 
per cent of cane suger retarded the swelling of calcareous clay. 
Small amounts of gelatin accelerated the rate of swelling, and 
large amounts retarded it. “The fact that the same concentration 
of colloid has a markedly different effect on the rate of expansion 
of different soils suggests that here also may be found an- 
other means of studying the colloidal properties of different soils. 
Small amounts of electrolytes accompanying strong solutions of 
gelatin also greatly modify its effect.” 

An instance is cited in which the lateral crushing of a tile line 
was explained by the autotaxic curve. 


Studies on the Treatment and the Disposal of Dairy Wastes, 
Cc. L. Walker et al. (New York Cornell Sta. Bul. 425 (1923), 
pp. 170, pls. 18, figs. 19.) Studies are reported to determine (1) 
methods that may be employed in successfully treating the vari- 
ous wastes developed in the dairy industry and their relative 
value, (2) the necessary degree of dilution of the wastes un- 
treated or partially treated to prevent the development of offensive 
conditions in streams and to prevent injury to fish life therein, 
and (3) the effect of the various wastes on fish life. Nine different 
experimental units were used, and the wastes studied included 
only fresh milk and whey. 

It was found that natural processes tend to destroy these wastes 
and render them harmless in a manner similar to that in which 
they assist in the purification of other organic wastes, and that 
supplemental methods of purification are needed only when the 
amount of waste present are in excess of those which nature can 
handle without the. development of undesirable conditions. In 
certain instances the introduction of fresh milk wastes into a 
stream actually benefitted the stream in tthat they stimulated the 
production of fish food. The amount of wastes which a stream 
can satisfactorily dispose of was found to depend upon the tem- 
perature of the stream, the rate and volume of stream flow, the 
character of the stream bed, and the types of plant and animal 
life present. 

The investigations of supplemental methods of treatment showed 
that the rearing of bloodworms in large numbers for the direct 
consumption of milk wastes is possible, but that the difficulties 
attending the rearing of these larvae render the results of waste 
treatment by them uncertain. The-milk wastes were successfully 
treated by chemical precipitation with iron sulphate and lime. 
This treatment produced a clear, nonoffensive effluent, and the 
precipitated material is said to contain considerable fertilizer con- 
stituents. 

From 75 to 95 per cent of the organic nitrogen could be re- 
moved from whey by adding a slight excess of lime over that 
necessary 'to neutralize acidity, boiling, and then passing the cooled 
effluent through a septic tank and a sand filter. Such sand filter 
effluent was, however, even with a $5 per cent reduction of 
organic nitrogen, about two or three times as strong as a strong 
domestic sewage before treatment, and therefore could not be 
discharged into a small stream without danger of causing a nuis- 
ance, or of killing fish. 

The activated sludge method of treating dairy wastes proved 
impracticable because of the large proportion of the offensive ma- 
terial in solution, the difficulty of developing sludge, and the diffi- 
culty and expense of operating such a plant where only small 
volumes of milk are handled and where the waste is discharged 
mainly in one or two hours. 
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A sand filter was found to purify milky waste septic tank ef- 
fluents at rates ranging from 75,000 to 100,000 gallons per acre 
per day. A stone or more porous filter, such as a lath filter, 
could purify such effluents at rates ranging from 300,000 to 
400,000 gallons per acre per day. These filters, however, did not 
give as high a degree of purification as the sand filter at one- 
fourth these rates. 

Some form of settling and holding treatment for milk wastes 
was found desirable. Such treatment tended to reduce the total 
solids in suspension and the amount of organic nitrogen present, 
to decrease the loss on ignition of solids, and to render the wastes 
more alkaline. Settling and holding in an Imhoff tank were found 
undesirable, since the effluent from this tank is likely to clog 
filtering beds. The tank is also considered to be complicated 
and expensive to construct. Settling and holding in a septic tank 
are recommended, since the tank is simple to construct and the 
effluent from it has less tendency to clog filtering beds. 

It is concluded that septic tanks should be designed to hold 
from one to three days’ flow of waste, and, since the waste gen- 
erally enters in large volumes for a short interval of time, the 
period of retention is uncertain. The use of a grit chamber is 
recommended to intercept dirt, sawdust, or other organic matter 
contained in the wastes from a dairy plant. The use of porous 
beds of sand, stone, or other material to further purify the ef- 
fluent from the septic tank is also recommended. These beds were 
found to treat the waste at the same rate at which such filter 
beds would treat an average domestic sewage and therefore at 
the same cost. 

Secondary sedimentation tanks are considered to be a necessary 
part of a treatment plant in which the filter material is coarse. 
The retention of the waste in such tanks need not exceed ten 
minutes for the removal of more than 90 per cent of the settleable 
solids. 

Whey was found to have a toxic effect on fish life, causing death 
in a few hours in dilutions as great as one volume of whey in 25 
volumes of water. At 14 degrees Centigrade (57.2 degrees Fah- 
renheit), one volume of milk wastes to 15 volumes of water may 
or may not cause distress to fish, and as the temperature decreases 
the proportion of milk wastes to water may be increased. Fish 
showed little or no discomfort in a mixture of one volume of milk 
to five volumes of water when the temperature was below 12 
degrees. Fish would not live in water containing more than 0.75 
pound of Wyandotte, Goldenrod, or Perfection washing powders 
to 100 gallons of water. 

Milk wastes before or after tank treatment may cause the 
death of fish through suffocation by using up the available oxygen 
in the water. Short-time experiments covering a period of four 
or five weeks indicated that concentrations as great as one volume 
of waste to three volumes of water, and in cold weather undiluted 
waste, would not cause the death of fish, including small-mouth 
black bass and brook trout. 

Milk wastes could be sufficiently purified by tank and filter 
treatment so that fish showed no distress in the undiluted ef- 
fluent. Fish did not seem to be much distressed when the dis- 
solved oxygen content did not fall below 1.5 parts per million. 
The biochemical oxygen demand of milk wastes was found to 
vary with treatment, requiring from zero to thirty volumes of water 
to one volume of waste. Allowing for absorption of oxygen from 
the air, this ratio may be considerably reduced. 


A bibliography of seventy-seven references to literature is in- 
cluded. = 


Report on Investigations Into the Improvement of River Dis- 
charge Measurements, I-III, E. B. H. Wade, (Egypt Min. Pub. 
Works, Phys. Dept. Papers 4 (1921), pp. VII + 21, pls. 18; 6 
(1922), pp. 12, pls. 14; 7, pp. 6, pls. 10.) This report is in three 
parts. Part I revorts the development of a special ratchet gauge 
designed to overcome the influence of turbulence in streams. The 
gauge developed can not give any reaction in water which is 
flowing in the ideally simple manner. It can and does give a 
reaction when immersed in water in which differential movement 
exists. Experiments with this instrument at a number of stations 
which were known to be turbulent, and at which the discharges 
indicated by Gurley current meters were too high by determined 
amounts, showed that, as an average, an indication of about three 
units on the gauge scale corresponded to an excess of about 15 per 
cent in the current meter discharge. 

In Part II it is shown that when the velocity of a stream is 
very low its measurement presents special difficulties and that 
there is a demand for an improved type of current to deal with 
the case of sluggish flow. The development of a current meter 
for this purpose is described, in which a helix is driven by an 
independent constant power and the effect of the stream is merely 
to increase or diminish the rate of the helix by an amount which 
serves as the measure of the velocity of the stream. Graphic data 
are presented from actual tests, indicating the advantage from 
using an independent constant power in this manner. 

Part III deals with actual tests of the instrument described in 
Part II in making measurements of the discharge of the Blue Nile 
during the low stage. The low velocity current meter was com- 
pared with the Gurley instrument, using various driving weights 
and propeller angles. With a weight of 20.5 grams and a pitch 
angle of 25 degrees, a favorable rating curve was obtained which 
was, however, by no means free from flattening in the neighbor- 
hood of the slack water reading. With other values of the driving 
weight and pitch angle the flattening was more serious, and in 
the case where the pitch angle was 40 degrees and the weight 
56 grams the amount of flattening and consequent loss of sensi- 
tiveness at low velocity was considered prejudicial to accuracy. 


Suggestions for preventing the flattening of the rating curve are 
made. 
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AGRICULTURAL | 
ENGINEERING 


The Journal of the 
American Society of Agricultural Engineers 


The American Society of Agricultural Engineers is a vol- 
untary, technical organization of engineers and others con- 
cerned with problems in engineering as applied to agriculture. 
The Society serves a distinct, specialized field in both engi- 
neering and agriculture; it is the central clearing house for 
agricultural-engineering information, the recognized coordin- 
ating center for promoting agricultural-engineering develop- 
ment, and the chief point of contact for agricultural engi- 
neers in their professional activities. 

AGRICULTURAL ENGINEERING is the Society’s journal 
for keeping members informed of the activities and accomp- 
lishments of the organization, its committees, and individual 
members—the medium of expression of progress in agricul- 
tural-engineering science; it is also the vehicle for broad- 
casting generally agricultural-engineering information. Con- 
tributions of interest and value to the agricultural field are 
solicited from both members and non-members of the Society 
for publication in this journal. Its columns are open for the 
discussion of all phases of agricultural engineering ; the editor 
welcomes communications on timely subjects of interest 
or on which the attention of the agricultural-engineering 
profession should be focused. 


RAYMOND OLNEY, M. E. A. E. 
Editor 


New Interest in Farm Machinery 


is ineresting to note that our state agricultural colleges 

and the federal department of agriculture, other than 

the agricultural engineering departments, that in the 
past have maintained almost a perfect silence on subjects 
pertaining to farm machinery, are now beginning to re- 
flect a change in attitude. The following paragraphs from 
a statement recently issued by the department of rural eco- 
nomics of the Ohio State University are especially signifi- 
cant of this changed attitude and are particularly appro- 
priate at the present time. Agricultural engineers will 
add an emphatic ‘“Amen:” 

“Methods of 1890 won’t do in 1924. One of the factors 
of successful business management is to be able to sense 
just when to discard an old machine and replace it with 
another more up to date and efficient.” 

“The increased output (of the farm) has been accom- 
plished by a more businesslike utilization of the labor and 
capital involved and especially by the adoption of labor- 
saving machinery.” 

“From all indications we are just entering upon a new 
period in the history of our agriculture, a period which will 
witness the adoption of many labor-saving devices and 
methods. Therefore, the farmer who is to compete suc- 
cessfully and to produce at a profit must be constantly on 
the alert to adopt all possible methods of reducing his 
costs.”’ 

“Labor-saving machinery, drainage, rotation, and other 
improved practices have made it no unusual thing for an 
Ohio farmer to handle one hundred acres of crop land 


single handed, a truly remarkable increase over twenty 
years ago.” 


Why Be a Member? 


REAL opportunity to make progress is opened to the 
individuals directly interested in any phase of agri- 
cultural engineering through membership in the 
American Society of Agricultural Engineers. Individual 
effort can do much to broaden the field for agricultural en- 
gineers, to emphasize their importance, to increase oppor- 
tunities, and to be of service, thereby making better profit, 
but individual effort, no matter how efficacious, can take 
the place of a nationally organized society like the 
A. S. A. E. 
By working together through a strong society, agricul- 
tural engineers from beginners to specialists can do more 


Vol. 5, No. 3 


ways see ahead. Individual effort is indispensable, but co- 
operative effort through a national association is vitally 
necessary to greatest progress. : 

Regardless of our reactions to the short but mighty 
word ‘“‘duty’’ there is no escaping the fact that men engag- 
ed in a profession or business should be members of the 
national organization of that profession or business. While 
it is a duty, it is also a pleasure which can be quickly veri- 
fied by asking any active member. 

Americans are noted for the spirit of always wishing to 
do ‘their’ share. The individual interested in farm op- 
erating equipment, reclamation, farm structures, and farm 
home conveniences can best do ‘his’? share in advancing 
the interests of his profession and of himself by actively 
participating in the meetings and committee work of the 
A. 8. A .B. 


F. A. Wirt 


ST TTT MULL EM LLL CCL ccc 


A. S. A. E. and Related Activities 
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General Outline of Program for 1924 
Annual Meeting 


HE following is a general outline of the program for 
the eighteenth annual meeting of the American Soci- 
ety of Agricultural Engineers to be held at Lincoln, 

Nebraska, June 18, 19 and 20, 1924: 


June 17—Committee meetings, round-table conferences, 
excursions, demonstrations, exhibits. 


General Program 


June 18—2:00 P. M:—Address 
8:00 P. M.—Business Meeting 
towards obtaining those objectives that ambitious men al- 


June 19—2:00 P. M.—Address 
- 7:00 P. M.—Banquet 


June 20—2:00 P. M.—Address 
Section Programs 


June 18—9:00 A. M. and 3:00 P. M. 
Farm Power and Machinery Section 
Reclamation Section 

June 19—9:00 A. M. and 3:00 P. M. 
Farm Structures Section 
Rural Electrification Program 

June 20—9:00 A. M., 3:00 P. M., and 7:00 P. M. 
College Section 


June 17 To Be Gala Day at Lincoln 


FEATURE of unusual interest, or it would be more 

correct to say a number of features, have been added 

to this year’s annual meeting program. June 17, the 
day previous to the official opening of the Lincoln meeting, 
has been set aside for committee meetings, round-table 
conferences, excursions and demonstrations. 

Any group which wants to hold a meeting on this day 
should get in touch with Secretary Olney. Suggestions 
regarding demonstrations and exhibits will be welcome. 
Here are the plans for June 17 as developed to date: 

There will be a reclamation round-table and a field ex- 
cursion to look over the work on soil erosion and drainage 
work in the vicinity of Lincoln. Prof. Sjogren will put on 
a tractor testing demonstration to show what steps are tak- 
en to conform with the Nebraska tractor law. The agri- 
cultural engineering department of the University of 
Nebraska will also have a number of exhibits, the nature of 
which will be announced later. 

The Advisory Committee of the College Section will also 
hold a meeting on this date. 

When this general plan becomes known there will, un- 
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doubtedly, be other groups that may wish to hold a com- 
mittee meeting or round-table conference at Lincoln on 
June 17. 

The latch string is out. What is done with June 17 
will depend largely upon the initiative of various groups. 


Report of Nominating Committee 


OLLOWING is the report of the Nominating Committee 
F of the American Society of Agricultural Engineers, in 
which candidates for election to the several offices 
indicated, to take office immediately following the annual 
meeting in June and to serve one year, have been placed in 
nomination as provided by the Constitution of the 
Society. The Nominating Committee in submitting its re- 
port makes the following statement: 

“It is the unanimous opinion of the present Nominating 
Committee that an attempt should be made to avoid the 
condition that has been criticised as placing the distribu- 
tion of the Society offices in the hands of too limited a 
group of men, namely, the nominating committee, and 
while it is not its desire or aim to avoid in the least the 
responsibilities of its position, it has nevertheless seemed 
best to increase the possibilities for self-expression by the 
Society membership at large by making three nominations 
instead of one for each office, except that of treasurer. Ac- 
cordingly, the list of men submitted in our report have 
been approached and have signified their willingness to ap- 
pear on the ballot under these conditions.” 

Thirty days from the publication of this report, or from 
the time this issue of AGRICULTURAL ENGINEERING reaches 
members, the Secretary will prepare and mail secret letter 
ballots to all voting members. This intervening period is 
to allow special nominating committees to make additional 
nominations for the various offices. 


For President 
F. W. Ives, Columbus, Ohio 
Cc. I. Gunness, Amherst, Massachusetts 
L. J. Fletcher, Davis, California 


For First Vice-president 
R. U. Blasingame, State College, Pennsylvania 
H. B. Walker, Manhattan, Kansas 
H. R. Straight, Adel, Iowa 


For Second Vice-president 
W. A. Foster, Athens, Georgia 
E. A. Stewart, St. Paul, Minnesota 
G. B. Gunlogson, Racine, Wisconsin 


For Treasurer 
Raymond Olney, Mt. Clemens, Michigan 


For Member of Council 
R. W. Trullinger, Washington, D. C. 
W. B. Clarkson, Owatonna, Minnesota 
David Weeks, Berkeley, California 


Nominating Committee 
G. B. Gunlogson, Racine, Wisconsin 
J. H. Swenehart, Madison, Wisconsin 
C. E. Seitz, Blacksburg, Virginia 
G. W. McCuen, Columbus, Ohio 
E. R. Gross, New Brunswick, New Jersey 
E. M. Mervine, Ames, Iowa 


Investigation Program on the Relation of 
Electricity to Agriculture 


T the request of the Committee on the Relation of Elec- 
tricity to Agriculture, the Office of Experiment Sta- 
tions, U. S. Department of Agriculture, has agreed to 

assume the responsibility for the direction of the develop- 
ment of an investigational program on the relation of 
electricity to agriculture. 

It is recognized that while this program may ultimately 
touch every recognized branch of agricultural education, 
it is preeminently related to agricultural engineering. 
Therefore, the agricultural engineers should be the ones tc 
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work out this program, but at the same time securing all 
the cooperation possible from other sources. R. W. Trul- 
linger has been designated by the Office of Experiment 
Stations to have charge of the project. Members of the 
office staff working in other lines of agricultural investiga- 
tion will make suggestions regarding the particular field in 
which they are interested. Cooperation will be had from 
the leading agricultural engineers of the country. 

This is an unusual opportunity for agricultural engineer- 
ing. Experimental results are not asked for in this in- 
stance, but a plan of investigation and investigation meth- 
ods which will find the facts. The project involves all the 
problems in taking a new form of power to agriculture. 
Both the electrical industry and agricultural interests are 
looking to agricultural engineers to point the:way. Suc- 
cess in outlining a comprehensive investigational program 
will go a long way toward establishing a recognition of 
agricultural engineering as one of the most potent forces 
in agricultural development. It goes without saying that 
agricultural engineers of this country are entirely com- 
petent to for.au‘ate a comprehensive and fundamental in- 
vestigation program. Interested agricultural engineers 
should send their suggestions to R. W. Trullinger, Office of 


Experiment Stations, U. S. Department of Agriculture. 
Washington, D. C. 


Activities of Student Branches 
University of Nebraska 


HE A. §S. A. E. Student Branch at the University of 

Nebraska has outlined a very interesting program for 

the second semester. The regular meetings of this branch 

are held the second Thursday of each month at 7:30 P. M. 
in the Agricultural Engineering Building. 

At the first three meetings of the semester will be held 
preliminary demonstrations. The best student demonstra- 
tor is made chairman of his group for the final demonstra- 
tion. 

The branch will hold a one-day school Saturday, April 
19, at which time the demonstrations made at the first 
three meetings of the semester will be repeated in full for 
the benefit of the public. Competent judges will select the 
best demonstration and the man giving the best demonstra- 
tion before the public will get his traveling expenses paid 
to the next annual meeting of the Society. (The branch 
will be let down easy this year inasmuch as the annual 
meeting is to be held at Lincoln.) All agricultural engin- 
eers and students of the College of Agriculture with six 
hours of subjects in agricultural engineering will be eli- 
gible to enter this contest. 

At the first meeting of the semester, February 14, the 
demonstrations included radio and autemobile driving (for 
ladies). At the second meeting, March 13, demonstrations 
include features to consider in buying a car and headlight 
adjustment. The third meeting on April 10 will have dem- 
onstrations on woodworking and house planning. 

The last two meetings of the semester, May 8 and June 
5, will be devoted to seminar reports. The election of of- 
ficers will take place at the final meeting of the semester 
on June 5. 


Reforestation Promoted 


RESIDENT COOLIDGE has expressed himself as favor- 
P able to the purposes of the McNary-Clark reforestation 
bill which provides for a provision in the budget. for 

an appropriation of $2,700,000. The bill aims at the es- 
tablishment of a national reforestation policy. It provides 
for nationwide forest fire protective measures, for the ex- 
tension of the national forests by further purchase and by 
additions from the public domain, and for the establish- 
ment of forest protection and conservation policies for each 
of the great timber regions of the United States, through 
cooperation of state and federal governments. Provision 
is also made for assisting farmers in the management of 
their woodlots, which altogether comprise more than one- 
third of the forest area of the United States, for the dis- 

Studies With Ensilage Cutters 
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The Third Message of a Series to 
Dealers, referring to the Problems 
of the Farm Equipment Industry 


N some of the stores of any town the farmer’s 

dollar buys the necessities of life; in others it 
buys physical comforts; in still others it buys 
pleasures. In the farm equipment store the farmer's 
dollar buys the means to make many more dollars. 
It buys the equipment which, as muchas the land 
itself, is responsible for his progress and pros- 
perity. It buys machines that relieve him of 
drudgery, making farming a pleasanter occupa- 
tion. When the farmer invests in modern 
farm machines, he is really buying clothing 
and education for his family, electric lights, 
automobiles, furniture, radio outfits, etc., for his 
convenience and comfort, because these things 
are purchased with the money made by farm 
equipment. 
Of all the stores in town, the farm equipment 


Dah 


AGRICULTURAL ENGINEERING 


For tl 
harrow, 
wagon— 
tained tl 
not incl 


Ignore 
and stu 
articles. 
14 cents | 
some of 
ing part: 
price. | 
ordinary 
that goi 
as fair b 
line sold 


Now 
bof farm 
| basic ma 
| growing 
igroup. ! 

; | parts in 
store 1s the one where the farmer gets the greatest vears of 
return for his money. ‘That is a fact of great 
interest to any farming community, one that 
should give every farmer much food for thought. 


The truth of this is evident when we consider A Ne 
the farmer’s purchases from the standpoint offf4fm 
comparative prices; comparative materials; andj Thea 
comparative degrees of usefulness of the articles ho ” 
in question. One article by itself proves nothing,| . 
nor does one price. The proof is obtained only 
by comparisons. 


The only practical way to compare prices of 
articles made of similar materials is on the basis 
of the price per pound. That is entirely fait 
when the materials go through the same machine 
shop and factory processes and are handled by} These 
the same class of labor. Such a comparison will] mer ; 
show that when the farmer buys farm machine sad a 
and implements he pays less money per pound than , 
he pays for any other similar manufactured article 
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Buys the Value 


For this comparison we have taken, First, a group of eleven basic farm machines: Sulky plow, peg-tooth 
harrow, disk harrow, grain drill, corn cultivator, corn planter, corn sheller, grain binder, mower, hay rake and farm 
wagon—and, Second, a list of common articles used on the farm but not classed as farm equipment. We have ob- 
tained the pound-price of these articles by dividing the retail prices by the weights. Freight to the dealer’s store is 
not included, since it applies to all articles the farmer buys and varies with the distance from point of manufacture. 


The chart at the right shows the prices 
per pound of the basic farm machines 
and other articles the farmer buys: 


Ignore for a minute the w figure in the big circle 
and study the pound-prices of the miscellaneous 
articles. You will see that they range al/ the way from 
14 cents up to 39, 60 and even 81 cents per pound. Even 
some of the simplest of them, made without any mov- 
ing parts whatever, cost over twice the farm machine 
price. Yet these are not high-priced goods; thcy are 
ordinary, everyday articles made of the same materials 
that go into farm equipment, and the prices are accepted 
as fair by all buyers. The articles listed are of a standard 
line sold practically everywhere. 


Now note the low average retail price per pound 
lof farm machines. The average pound-price of these 
ibasic machines and implements, needed by every grain- 
growing farmer, is less than the Jowest in the other 
group. Some of these farm machines have complicated 
parts in their makeup and all of them are built to stand 
years of hard use, yet— 


\ 
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The average price the farmer pays for these neces- 
sary farm machines is only 13 cents per pound. 


idefA New Way to Show How Low 
it ofFarm Equipment Prices Are 

andj The above analysis shows that farm machines are priced lower than even the most simple articles the farmer buys. 
What would the farmer have to pay for farm machines if they were priced to him on the basis of other articles he 
buys? This list shows what they would cost: 


/ 


ricles 
ling, 
only 


A sulky plow, priced like a wringer, would cost about $45 MORE 

A peg-tooth harrow, me like a forge, would cost about $30 MORE 
A disk harrow, priced like a buck saw, would cost about $50 MORE 

A grain drill, priced like a food chopper, would cost about $390 MORE 
A corn planter, priced like a forge, would cost about $60 MORE 

A corn cultivator, priced like a vise, would cost about $40 MORE 

A corn sheller, priced like a milk can, would cost about $20 MORE 


es of 


basis A 7-ft. grain binder, priced like the cheapest automobile, would cost about $200 MORE 
A A 7-ft. grain binder, —— like an ash can, would cost about $150 MORE 
" fair A 5-ft. mower, priced like a lawn mower, would cost about $80 MORE 
X A hay rake, priced like a garden rake, would cost about $110 MORE 
chine A wagon, priced like a hand washing machine, would cost about $50 MORE 


ed byf These comparisons, which can be duplicated in any community in this country, prove the statement that she 
1 will] farmer pays less money, pound for pound, for the machines that do his work than he pays for any other similar manufac- 
chines tured article he buys. 


/ than 
ticle. 


Research Department 


National Association of Farm Equipment Manufacturers 
608 So. Dearborn Street, Chicago, Ill. 
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American Society of 
Agricultural Engineers 


‘THE American Society of Agricultural Engineers 
has a special interest in rural electrification. It 
is represented on the National Committee which 
has been created to study the problems involved. 
And some of its members are assisting in the ex- 
perimental electrification of farms in several states. 
In these states there have been organized groups 
of farmers to whom electrical energy is experi- 
mentally supplied. Each group is an independent 
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self-controlled organization, which has the technical 
guidance of the engineers of its State Agricultural 


College. Accurate records of energy consumption, 
time and labor are kept. | 


The National Committee acts not only as an organ- 
-izer of state experimental groups, but also as a 
clearing house of information. It keeps each group 
informed of the progress made and the results ob- 
tained by other groups. It receives reports, analyzes 
and interprets them. On the basis of the facts pre- 
sented it makes recommendations which will mark 


stages in the evolution of a sound policy of farm 
electrification. 


As the facts reported by the various state groups of 
farmers are tabulated and the necessary deductions 
drawn from them, both farming and agricultural en- 
gineering will be the gainers. A richer opportunity 
will be presented to the agricultural engineer. It 
will be his part to serve the farmer as the industrial 
engineers now serve manufacturing corporations. 


The National Committee in 
charge of the work is composed 
of economists and engineers 
representing the Departments 
of Agriculture, the Interior, 
and Commerce, the American 
Society of Agricultural Engi- 
neers, the American Farm Bu- 
reau Federation, the Power 
Farming Association of Amer- 
ica, and the National Electric 
Light Association. 


A booklet has been published 
by the National Committee. 
Read it and pass it along to 
your neighbor. It will be sent 
free of charge. Write for it 
either to Dr. E. A. White, the 
American Farm Bureau Feder- 
ation, 58 E. Washington Street, 
Chicago, IIl., or to the National 
Electric Light Association, 29 
West 39th Street, New York 
City. 
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tribution of tree-planting material, and for the initiation 
of a revision of state taxation laws, which are generally in- 
imical to commercial reforestation. 

The bill represents the conclusions of the Senate Select 
Committee on Reforestation, which has been studying the 
problem for about a year. It is believed that its enact- 
ment will mark significant progress in the development of 
a sound, farsighted national policy for forest conservation. 


Personals 
H. R. Burr, who prepared and built up the agricultural 


_ course at Williamson Trade School, Pennsylvania, and who 


served twelve years as agricultural director at that institu- 
tion teaching those branches relating to agricultural engin- 
eering, recently resigned to become affiliated with the 
Waunakee Canning Company, Waunakee, Wisconsin, of 
which he is vice-president and director. Mr. Burr design- 
ed and built a three-story plant for this company with a 
capacity of 200,000 cases of peas and corn, ready to oper- 
ate this season. Mr. Burr is also offering his services as 
consulting agricultural engineer. 


Kurt Grunwald, a consulting agricultural engineer, 
Medford, Long Island, New York, who is taking a leading 
part in developing the sugar-beet industry of Long Island, 
recently issued a bulletin, entitled “Synopsis of Sugar Sit- 
uation and the Development of Long Island to Sugar Beet 
Culture.” <A recent issue of the monthly information bull- 
etin of the Long Island Railroad contained a two-page ar- 
ticle which reviews the very creditable work Mr. Grun- 
wald is doing in connection with the Long Island sugar 
beet development. 


STANLEY F. MORSE, a consulting agricultural engin- 
eer, is the author of an article entitled ‘““‘The Agricultural 
Engineer,” with the subtitle ““A New Profession to Assist 
Those Engaged in Commercial Agricuture,” which ap- 
peared in the November 14, 1923, issue of ‘““Commerce and 
Finance.” ‘The article discusses in a very able way the 
need of agricultural engineering -consulting service, quali- 
fications needed, relation of consulting service to manage- 
ment, what the agricultural engineer does, and who needs 
such service. The publication in which Mr. Morse’s art- 
icle appears is published by Theodore H. Price Publishing 
Corporation, 16 Exchange Place, New York City. 


E. Ruger Wiggins is now agricultural engineering editor 
of “Better Farming,” published at Chicago. He was prev- 
iously associated as agricultural engineer with the Western 
Advertising Agency, Racine, Wisconsin. 


New Members of the Society : 


D. W. Bloodgood, U. S. irrigation engineer and head of 
irrigation department and irrigation engineer for New Mex- 
ico agricultural experiment station, P. O. Box 108, State 
College, New Mexico. 


Transfer of Grade 


Carl David Gross, teaching fellow, department of agri- 
cultural engineering, Iowa State College, Ames, Iowa. 


Applicants for Membership 


The following is a list of applicarits for membership received 
since the publication of the February issue of AGRICULTURAL 
ENGINEERING. Members of the ‘Society are urged to send 


pertinent information relative to applicants for the consideration 
of the Council prior to election, 

C. P. Johnson, professor of rural engineering, College of 
Agriculture, Los Banos, Philippine Islands. 

(Miss) Mary E. Keown, assistant secretary of trade as- 
sociation, director educational department, American 
Washing Machine Manufacturers Association, 10 S. La 
Salle Street, Chicago, Illinois. 

Roger Dearborn Marsden, senior drainage engineer, U. 
S. Department of Agriculture, 6105 Broad Branch Road, 
Chevy Chase, Maryland. 

John K. Pike, electrical engineer, General Electric Com- 
pany,Schenectady, New York. 

S. E. Reynolds, research branch, Ministry of Agriculture 
and Fisheries, 10 Whitehall Place, London, S. W. 1, Eng- 
land. ; 
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Directory of Professional 
Agricultural Engineers - 
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CLARK E. JACOBY ENGINEERING COMPANY 
Consulting Engineers 
Drainage, Land Reclamation, River and Flood Control, Tiling, 


‘ hic Surveys, Bri 
pograp ra a aoe. end Reinforced 


Interstate Building, Kansas City, Missouri 


STANLEY F. MORSE 
Mem. A.8.A.E. Consulting Agricultural Engineer 
GEO. M. ROMMEL, Consulting Livestock Specialist 
E. W. MITCHELL, Consulting Horticulturist 
Farm inspections, plans, supervision 


MORSE AGRICULTURAL SERVICE 
132 Frant St., New York City 


HARVEY R., BURR 
Consulting Agricultural Engineer 


Formerly director of agriculture at Williamson Trade 
School, Pennsylvania 


Landscape Gardening—Farm Buildings—Canning Factories 
Soils—Livestock—Farm Machinery—Water Power 
Marketing—Farm Management 
Waunakee, Dane County, Wisconsin 


— 
_————————— 


KURT GRUNWALD 
Consulting Agricultural Engineer 
Investigations and reports covering crop adaptability in 
arid and humid regions, potential sugar beet production, 


irrigation and drainage problems, appraisals on land, super- 
vision of farms and ranches, and selection of livestock breeds. 


Medford, Long Island, New York 


CO ee ee TATE ULL OE 


A. S. A. E. Employment Service 


Gee eee STOLL LULL LLL LOO 


This service, condueted by the American Society of Agricultural 
Engineers, appears regularly in each issue of Agricultural Engi- 
neering. Members of the Society in good standing will be listed 
in the published notices of the “Men Available” section. Non- 
members as well as members, are privileged to use the ‘Posi- 
tions Available” section. Copy for notices should be in the Secre- 
tary’s hands by the 20th of the month preceding date of issue. 
The form of notice should be such that the initial words indicate 
the classification. No charge will be made for this service. 


MECHANICAL AND ELECTRICAL ENGINEER, graduate of Cor- 
nell University and Armour Institute, with nineteen years of 
practical experience in designing, manufacturing, and marketing 
se ype engines, automobiles, motcr trucks, and tractors, hav- 
ng specialized particularly on internal-combustion motors and 
their application, prefers mechanical work cooperating with the 
different manufacturing and sales departments along the lines 


of sales engineering, or other work into which his qualifications 
would fit. MA104 


AGRICULTURAL ENGINEER, student for four years at Institute 
of Civil Engineers, Moscow, Russia, and graduate of the Engin- 
eering Faculty of Petrowska Agricultural Academy, Moscow, 
wants position in irrigation work either in connection with sur- 
veys and projects or building irrigation works. Previous ex- 
Se: Survey and hydrometrical measurements of rivers in 

. Russia, occupying positions up to chief survey; organization for 
irrigation of Turkestan; during World War worked with engin- 
eering corps building bridges and roads, occupying position of 
assistant to chief of district; public service with water depart- 
ment of the Ministry of Agriculture of Bulgaria, including sur- 
veys of rivers and survey of irrigation and utilization of water 
power; instructor of surveying section of vocational school at 
Y. M. C. A., Sofia, at the same time giving lectures on agri- 
cultural machines and implements to chauffeurs and instructors 
at the tractor school. A= 34 years. Is now permanently located 
in United States. MA-120. 
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